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PREFACE 


This  Preliminary  Assessment/Site  Inspection  Work  Plan  describes  the  requirements 
for  the  expected  tasks  and  activities  needed  to  complete  the  investigation  activities 
at  Granite  Mountain  Radio  Relay  Station  according  to  the  requirements  of  Contract 
No.  F41624-94-D<8046,  Delivery  Order  8,  beti^een  the  U.S.  Air  Force  and  Jacobs 
Engineering  Group  Inc.  It  was  develop^  to  make  certain  that  ail  environmental 
data  generated  for  the  project  are  scientifically  valid,  comparable,  and  of  known  and 
acceptable  precision  and  accuracy.  The  Work  Plan  has  been  prepared  in 
accordance  with  format  and  content  requirements,  as  applicable,  of  the  Handbook 
to  Support  the  Installation  Restoration  Program  Statements  of  Work  prepared  by  the 
Air  Force  Center  for  Environmental  Excellence  (AFCEE),  Brooks  AFB,  dated 
September  1993. 

The  Jacobs  Engineering  Group  Inc.  Project  Manager  for  this  contract  is  Ms.  Joyce 
Miyagishima.  *rhe  Contracting  Officer  Representative  for  the  AFCEE  is  Mr.  Samer 
Karmi. 


Approved: 


Warner  Reeser 
Program  Manager 
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NOTICE 
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under  the  ^r  Force  Installation  Restoration  Program  (IRP)-  Because  the  report 
relates  to  actual  or  possible  releases  of  potentially  hazardous  substances,  its 
release  before  an  Air  Force  final  decision  on  remedial  action  may  be  in  the  public's 
interest.  The  limited  objectives  of  this  report  and  the  ongoing  nature  of  the  IRP, 
along  with  the  evolving  knowledge  of  site  conditions  and  chemical  effects  on  the 
environment  and  health,  must  be  considered  when  evaluating  this  report,  since 
subsequent  facts  may  become  known  that  may  make  this  report  premature  or 
inaccurate.  Acceptance  of  this  report  in  performance  of  the  contract  under  which  it 
is  prepared  does  not  mean  that  the  Air  Force  adopts  the  conclusions, 
recommendations,  or  other  views  expressed  herein,  which  are  those  of  the 
contractor  only  and  do  not  necessarily  reflect  the  official  position  of  the  U.S.  Air 
Force. 

Copies  of  this  report  may  be  purchased  from: 

Government  agencies  and  their  contractors  registered  with  the  Defense  Technical 
Information  Center  (DTIC)  should  direct  requests  for  copies  of  this  report  to: 
Defense  Technical  Information  Center,  Cameron  Station,  Alexandria,  VA  22304- 
6145. 

Nongovernment  agencies  may  purchase  copies  of  this  document  from:  National 
Technical  Information  Service  (NTIS),  5285  Port  Royal  Road,  Springfield,  VA  22161. 
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UST  OF  ACRONYMS 


USGS 

U.S.  Geological  Survey 
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1.0  INTRODUCTION 


This  Preliminary  Assessment/Site  Inspection  (PA/SI)  Work  Plan,  prepared  by  Jacobs 
Engineering  Group  Inc.  (Jacobs),  provides  information  on  proposed  activities 
associated  with  a  PA/SI  at  the  Granite  Mountain  Radio  Relay  Station  (RRS)  in  Alaska 
(Figure  1-1).  The  Work  Plan  provides  the  rationale  for  the  proposed  environmental 
sampling  program,  the  data  needs  and  uses,  and  the  overall  objectives  for  the 
project.  The  plan  is  based  on  the  identification  of  potentially  contaminated  areas 
through  previous  studies,  as  well  as  a  site  visit  conducted  by  U.S.  Air  Force  (Air 
Force)  personnel  in  June  1994.  The  plan  was  prepared  based  on  guidance  found  in 
the  Handbook  for  the  Installation  Restoration  Program  Remedial  Investigations  and 
Feasibility  Studies  (Air  Force  1993)  and  the  Guidance  for  Performing  Preliminary 
Assessments  Under  CERCLA  (U.S.  Enwronmental  Protection  Agency  [EPA]  1991). 

This  investigation  is  part  of  a  larger  program  known  as  the  Installation  Restoration 
Program  (IRP),  which  was  designed  to  evaluate  potential  hazardous  waste 
contamination  at  Air  Force  facilities.  Because  of  its  primary  mission  in  national 
defense,  the  Air  Force  has  long  been  engaged  in  a  wide  variety  of  operations  that 
involve  the  use,  storage,  and  disposal  of  hazardous  materials.  In  1980,  the  U.S. 
Department  of  Defense  (DOD)  developed  the  IRP  to  investigate  hazardous  material 
disposal  sites  on  DOD  facilities,  as  discussed  in  Section  1.1. 

The  Work  Plan  has  six  sections.  Section  1 .0  provides  background  information  on 
the  Air  Force  IRP  and  its  objectives,  previous  IRP  work  performed  at  Granite 
Mountain  RRS,  and  the  objectives  of  the  current  investigation.  Section  2.0  provides 
a  summary  of  the  environmental  setting  at  Granite  Mountain  RRS.  Section  3.0 
describes  each  IRP  site  or  area  of  concern  (AOC)  and  the  rationale  for  the  field 
investigation  approach.  Section  4.0  presents  the  proposed  contents  of  the  PA/SI 
report.  Section  5.0  is  the  anticipated  schedule  for  the  investigation.  Section  6.0 
presents  the  references  used  to  prepare  the  Work  Plan. 

1.1  THE  AIR  FORCE  INSTALLATION  RESTORATION  PROGRAM 

The  objectives  of  the  Air  Force  IRP  are  to  assess  past  hazardous  waste  disposal 
and  spill  sites  at  Air  Force  installations  and  develop  remedial  actions  consistent  with 
the  National  Oil  and  Hazardous  Substances  Contingency  Plan  (NCP)  for  those  sites 
that  pose  a  threat  to  human  health  and  welfare  or  the  environment.  The  following 
sections  present  information  on  the  program  origins,  objectives,  and  organization. 

1 .1 .1  Program  Origins 

The  Resource  Conservation  and  Recovery  Act  (RCRA)  of  1 976,  as  amended,  is  one 
of  the  primary  federal  laws  governing  the  disposal  of  hazardous  wastes.  Sections 
6001  and  6003  of  RCRA  require  that  federal  agencies  comply  with  local  and  state 
environmental  regulations  and  provide  information  to  EPA  concerning  past  disposal 
practices  at  federal  sites.  Section  3012  of  RCRA  requires  state  agencies  to 
inventory  past  hazardous  waste  disposal  sites  and  provide  information  to  EPA 
concerning  those  sites. 

The  IRP  was  implemented  to  identify  potentially  contaminated  sites,  investigate 
those  sites,  and  evaluate  and  select  remedial  actions  for  potentially  contaminated 
facilities.  DOD  issued  the  Defense  Environmental  Quality  Program  Policy 
Memorandum  (DEQPPM)  80-6  regarding  the  IRP  in  June  1 980. 
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The  NCP  was  issued  in  1980  to  provide  guidance  on  a  process  by  which 
contaminant  reieases  could  be  identified  and  quantified  and  remedial  actions 
selected.  The  NCP  describes  the  responsibilities  of  federal  and  state  governments 
and  the  parties  responsible  for  contaminant  releases. 

in  1980,  Congress  enacted  the  Comprehensive  Environmental  Response, 
Compensation,  and  Liability  Act  (CERCLA).  CERCLA,  also  known  as  Superfund, 
outlines  the  responsibility  for  identifying  and  remediating  contaminated  sites  in  the 
United  States  and  its  possessions.  CERCLA  legislation  identifies  EPA  as  the 
primary  policy  and  enforcement  agency  regarding  contaminated  sites. 

Executive  Order  12580,  which  vras  adopted  in  1987,  gave  various  federal  agencies, 
including  DOO,  the  responsibility  to  act  as  lead  agencies  to  conduct  investigations 
and  implement  remediation  efforts  when  they  are  the  sole  contributor  to 
contamination  on  or  off  their  properties. 

The  Superfund  Amendments  and  Reauthorization  Act  (SARA),  enacted  in 
extends  the  requirements  of  CERCLA  and  modifies  CERCLA  with  respect  to 
for  remediation  and  the  process  leading  to  the  selection  of  a  remedial  action.  Ur  < 
SARA,  technologies  that  provide  permanent  removal  or  destruction  of  a  contaminant 
are  preferable  to  action  that  only  contains  or  isolates  the  contaminant.  SARA  also 
provides  for  greater  interaction  with  public  and  state  agencies  and  extends  EPA's 
role  in  evaluating  health  risks  associated  with  contamination.  Under  SARA,  early 
determination  of  Applicable  or  Relevant  and  Appropriate  Requirements  (ARARs)  is 
required,  and  consideration  of  potential  remediation  alternatives  is  recommended  at 
the  initiation  of  an  investigation.  SARA  is  the  primary  legislation  governing  remedial 
action  at  past  hazardous  waste  disposal  sites. 

1.1.2  Program  Objectives 

The  objectives  of  the  IRP  include  the  following; 

•  Identify  and  evaluate  sites  where  contamination  may  be  present  on  DOD 
property  because  of  past  hazardous  waste  disposal  practices,  spills,  leaks,  or 
other  activities. 

•  Control  the  migration  of  hazardous  contaminants. 

•  Control  health  hazards  or  hazards  to  the  environment  that  may  result  from  past 
DOO  disposal  operations. 

The  IRP  was  developed  so  that  these  objectives  could  be  met  in  accordance  with 
the  NCP,  CERCLA,  and  SARA.  To  meet  these  objectives,  the  following  project  tasks 
will  be  completed; 

•  Perform  literature  search,  field  investigation,  laboratory  analysis,  and  data 
evaluation  activities  consistent  vnth  PA/SI  requirements. 

•  Develop  and  implement  a  quality  assurance  (QA)/quality  control  (QC)  program 
to  ensure  data  quality  as  specified  in  the  Sampling  and  Analysis  Plan  (SAP)  for 
this  project. 
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*  Develop  and  follow  site  and  laboratory  safety  plans  to  protect  the  health  and 
safety  of  personnel  and  to  prevent  release  of  contaminants. 

*  Recommend  sites  or  AOCs  for  no  further  action,  where  possible. 

*  Identify  data  gaps  and  recommend  appropriate  additional  or  supplemental 
studies  for  IRP  sites  and  AOCs.  as  appropriate. 

*  Determine  if  an  AOC  should  become  an  IRP  site. 

*  Conduct  the  PA/SI  in  compliance  with  applicable  federal,  state,  and  local 
regulations  and  guidances. 

1.2  HISTORY  OF  INSTALLATION  RESTORATION  PROGRAM  WORK  AT 
GRANITE  MOUNTAIN  RADIO  RELAY  STATION 

Previous  IRP  activities  at  Granite  Mountain  RRS  were  presented  in  the  following 
reports: 

*  Installation  Restoration  Program,  Preliminary  Assessment,  Granite  Mountain 
Radio  Relay  Station,  Alaska  (Hazardous  Materials  Technical  Center  [HMTC] 
1989):  and 

*  Preliminary  Assessment,  Granite  Mountain  (CH2M  Hill  1 994) 

Most  of  the  information  used  to  compile  this  Work  Plan  has  been  taken  from  these 
two  reports.  Jacobs  has  also  conducted  a  literature  review,  consisting  of  a  review  of 
the  Granite  Mountain  RRS  file  in  the  offices  of  the  61 1  Civil  Engineer  Squadron 
(CES),  a  review  of  topographic  quadrangles  and  aerial  photographs  from  the  U.S. 
Geological  Survey  (USGS),  and  soil  sample  results  from  verification  samples 
collected  after  retrograde  activities  were  completed  at  the  site  in  the  19B0s.  In 
addition,  Jacobs  has  relied  on  information  gathered  during  the  June  1 994  presurvey 
by  Air  Force  personnel. 

1 .2.1  Installation  Description  and  History 

Granite  Mountain  RRS  is  located  on  the  isthmus  of  the  Seward  Peninsula  north  of 
Norton  Bay,  approximately  130  miles  east  of  Nome  and  12  miles  north  of  Dime 
Landing,  within  the  Second  Judicial  District.  Alaska.  The  RRS  is  located  in  Sections 
1,  11,  12,  and  14,  Township  1  South.  Range  13  West,  Kateel  River  Meridian.  The 
257.8  acre  installation  is  composed  of  an  Upper  Camp,  a  Lower  Camp,  a  4,000-foot 
long  gravel  runway;  a  well  site;  and  an  access  road  approximately  3.2  miles  long 
with  a  water  line  right-of-way  (Figures  1.2-1  and  1.2-2)  (HMTC  1989).  The  16-acre 
main  site  area  of  the  RRS,  v^ich  includes  several  former  disposal  areas,  is  referred 
to  as  the  Upper  Camp.  The  Lower  Camp,  situated  at  an  elevation  approximately 
1 ,600  feet  below  the  Upper  Camp,  consists  of  the  runway  and  various  support 
structures. 

The  Upper  Camp  is  located  at  an  elevation  of  approximately  2,835  feet  and  consists 
of  the  main  radio  relay  antenna  array  and  a  Dormitory  and  Equipment  Building. 
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The  main  site  is  composed  of  seven  industrial  buildings  and  14  miscellaneous 
fedlities  including  the  following  (HMTC 1989): 

•  1 3,61 1  square  foot  composite  building; 

•  2,050  square  foot  vehicle  maintenance  shop; 

•  1 ,408  square  foot  vehicle  heated  parking  facility; 

•  2,004  square  foot  dorm  annex; 

•  smalt  fire  station; 

•  water  supply  building; 

•  two  30-foot  high  disk  antennas; 

•  four  60-foot  high  tropospheric  antennas; 

•  two  fuel  oil  storage  tanks;  and 

•  one  water  storage  tank. 

To  date,  a  total  of  two  IRP  sites  and  18  AOCs  have  been  identified  at  Granite 
Mountain  RRS.  These  sites  and  AOCs  have  been  subdivided  into  two  categories: 
landfills  and  POL  spill  areas.  A  description,  summary  of  background  information, 
and  description  of  the  technical  approach  for  each  IRP  site  or  AOC  for  the  site 
inspection  is  included  in  Section  3.2. 

Granite  Mountain  RRS  was  under  construction  from  1956  to  1957  and  was  activated 
on  25  May  1 957.  This  RRS  was  a  combined  tropospheric  scatter/TD-2  microwave 
station.  It  provided  links  to  North  River  RRS,  108  miles  away,  with  two  60-foot 
antennas;  Anvil  Mountain  RRS,  130  miles  away,  with  two  60-foot  antennas;  and 
Kotzebue  RRS,  105  miles  away,  with  a  pair  of  30-foot  dish  antennas  (HMTC  1989). 

Granite  Mountain  RRS  was  one  of  31  White  Alice  Communication  System  (WACS) 
sites  constructed  in  the  1950s.  These  sites  enabled  the  Aircraft  Control  and 
Warning  (AC&W)  system  sites  to  link  with  the  Distant  Early  Warning  (DEW-line) 
system  and  form  a  cohesive  network  relaying  information  back  to  Elmendorf  Air 
Force  Base  (AFB)  and  Eielson  AFB  (HMTC  1989). 

The  31  stations,  including  Granite  Mountain  RRS,  became  obsolete  during  the  late 
1960s  with  the  development  and  implementation  of  satellite  communication 
systems.  Granite  Mountain  RRS  was  leased  to  Alascom  in  1976.  On  3  June  1981 ,  a 
notice  of  intention  to  relinquish  Granite  Mountain  RRS  was  forwarded  to  the  Bureau 
of  Land  Management  (BLM)  (HMTC  1989). 

According  to  previous  reports,  the  BLM  currently  uses  various  facilities  at  the  site 
during  the  summer  months  as  a  headquarters  site  for  firefighting  operations 
conducted  in  the  interior  of  Alaska.  Also,  the  Federal  Aviation  Administration  (FAA) 
operates  a  Single  Frequency  Outlet  (SFO)  at  the  communications  fadiity  (HMTC 
1989;  CH2M  Hill  1994).  The  current  use  of  Granite  Mountain  RRS  by  BLM  and  the 
FAA  will  be  verified  during  the  site  inspection  scheduled  for  August  1994. 

1 .2.2  Previous  Investigative  Activities  and  Documentation 

The  5099th  Civil  Engineering  Operations  Squadron  (CEOS),  now  known  as  the 
611th  CES,  has  performed  various  cleanup  operations  at  Granite  Mountain  RRS  in 
1980,  1983,  and  1985.  The  RRS  was  cleaned  of  polychlorinated  biphenyl  (PCB) 
liquids  and  transformers  in  1980  and  again  in  1983  to  remove  additional  PCB  liquids 
and  hazardous  wastes  (HMTC  1989). 
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Between  1984  and  1986,  the  Air  Force  removed  various  types  of  debris  from  the 
Granite  Mountain  RRS  (CH2M  Hill  1994).  Materials  removed  included  large  and 
small  capacitors,  drums  and  cans  of  oil  and  waste  oil,  paint  and  paint  dinner, 
solvents,  wastewater,  creosote,  cement,  conaete  sealer,  tar,  septic  tank  cleaners, 
wood  preservatives,  fire  extinguishers,  herbicides  and  pesticides,  and  various  other 
miscellaneous  compounds  (CH2M  Hill  1994). 

Additional  cleanup  operations  were  conducted  by  the  5099th  CEOS  during  the 
period  of  July  through  September  1985.  Hazardous  materiais/hazardous  waste 
were  removed  from  two  disposal  areas  near  the  communications  tadlity  (AOC  1  and 
AOC  2)  and  one  disposal  area  east  of  the  runway  (AOC  3)  (HMTC 1 989). 

Approximately  500  55-gallon  drums  containing  various  volumes  of  liquids  were 
discovered  and  removed  from  AOC  3,  east  of  the  runway.  Approximately  200  55- 
gallon  drums  were  discovered  and  removed  from  AOC  2,  located  500  to  1 ,000  yards 
southwest  of  the  communications  facility.  Approximately  1,100  55-gallon  drums 
were  discovered  in  AOC  1,  located  500  to  1,000  yards  north  of  the  communications 
facility.  The  contents  of  these  drums  were  sampled  and  analyzed  onsite  for  PCB 
contamination  and  removed  to  Elmendorf  AFB  (HMTC  1989). 

Other  materials  identified  at  AOCs  1  and  2  were  excavated  and  placed  in  a  new 
landfill  (AOC  4),  located  on  the  west  side  of  the  access  road  adjacent  to  the 
preexisting  solid  waste  landfill.  These  other  materials  included  furniture,  old  tires, 
miscellaneous  equipment  and  equipment  parts,  auto  parts,  scrap  iron,  galvanized 
pipe,  electrical  conduit  and  cable,  aluminum  siding,  scrap  wood,  water  storage  tank 
insulation,  and  25  tons  of  unidentified  trash  (HMTC  1 989). 

These  1985  cleanup  operations  at  Granite  Mountain  RRS  were  documented  in  a 
"Finding  of  No  Significant  Contamination"  and  a  "PCB  Clearance  Certification" 
(HMTC  1 989).  Copies  of  these  documents  are  included  in  Appendix  A. 

During  the  5099th  CEOS's  cleanup  activities,  batteries  were  observed  dumped 
throughout  the  inside  of  the  antenna.  Some  batteries  were  leaking  in  boxes. 
Reportedly,  these  batteries  have  since  been  removed;  however,  the  date  and  details 
of  the  removal  are  unspecified  (HMTC  1989). 

In  1 988,  the  HMTC  was  retained  to  conduct  the  IRP  PA  of  Granite  Mountain  RRS, 
Alaska.  At  the  time  of  the  site  visit,  the  following  obsenrations  were  made  (HMTC 
1989): 

•  More  than  35  55-gallon  drums  were  observed  at  various  areas  around  the  RRS 
(more  than  26  In  or  near  the  Temporary  Auto  Storage  Building;  1 1  east  of  the 
runway).  No  leaks  or  spills  were  observed. 

•  What  appeared  to  be  asbestos  was  observed  at  the  base  of  a  vertical  pipe  in 
the  Dormitory  and  Equipment  Building. 

•  Several  small  (less  than  4  square  feet)  and  slightly  discolored  areas  were 
observed  throughout  the  site.  Several  stained  areas  were  also  observed  at  the 
solid  waste  landfill. 

•  An  abandoned  bulldozer  was  observed  southeast  of  the  Temporary  Auto 
Storage  Building  and  miscellaneous  scrap  material  was  obsenred  at  the  solid 
waste  landfill. 
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It  was  concluded  that  ”at  the  time  of  the  site  visit,  there  was  no  visible  evidence  of 
contamination  significant  to  threaten  human  health  or  the  environmenr  (H^^C 
1 989).  It  was  also  obsenred  that  the  solid  waste  landfill  that  was  used  while  the  RRS 
was  operational  may  contain  hazardous  materiais/hazardous  waste,  and  that  some 
asbestos  may  remain  within  buildings  located  on  the  site  (HMTC 1989). 

Recommendations  from  the  1988  PA  included  the  following  (HMTC  1989): 

*  Further  investigation  should  be  performed  at  the  solid  waste  landfill  to 
determine  if  its  contents  are  hazardous. 

*  All  55-gallon  drums  remaining  around  the  runway  facilities  should  be  removed 
and  temporary  fuel  storage  equipment  and  fueling  operations  should  be 
managed  to  ensure  that  no  fuel  spills  occur. 

*  Any  asbestos  remaining  within  the  buildings  should  be  abated. 

In  1991,  the  AOEC  requested  in  a  letter  to  the  Air  Force  that  the  solid  waste  landfill 
at  Granite  Mountain  RRS  be  properly  located  on  the  map  for  permit  purposes 
(CH2M  Hill  1994). 

In  1993,  the  U.S.  Army  Corps  of  Engineers  (COE)  contracted  with  CH2M  Hill  to 
conduct  a  PA  of  the  Granite  Mountain  RRS,  research  and  review  available 
information  on  the  site,  and  synthesize  the  data  collected  into  an  EPA-approved 
format  for  presentation  and  further  analysis  (CH2M  Hill  1994). 

CH2M  Hill  concluded  that  "Because  leaching  contamination  or  stressed  vegetation 
was  not  observed  during  follow-up  site  visits  in  1 991 ,  any  remaining  contamination 
is  assumed  to  be  minimal  or  sufficiently  buried.  Because  of  the  persistence  and 
bioaccumulation  potential  of  typical  contaminants  such  as  PCB,  DDT,  and  1,4,5-T, 
and  the  lack  of  verification  sampling,  however,  this  facility  is  considered  to  be  of 
moderate  priority  for  a  final  site  inspection*  (CH2M  Hill  1994). 

In  the  summer  of  1994,  the  U.S.  Air  Force  Center  for  Environmental  Excellence 
(AFCEE)  contracted  with  Jacobs  to  perform  the  PA/Si  for  Granite  Mountain  RRS. 
Before  the  award  of  the  contract.  Air  Force  personnel  conducted  a  presurvey  of 
Granite  Mountain  RRS  in  late  June  1994.  During  the  presurvey,  two  IRP  sites  and  18 
AOCs  were  identified  for  further  investigation  during  the  PA/SI. 

Also  during  the  presunrey,  the  IRP  sites  and  AOCs  were  visually  inspected  and 
preliminary  sampling  locations,  types  of  samples,  and  sample  media  were  identified. 
In  addition,  a  reconnaissance  was  conducted  of  the  area  to  identify  the  number  and 
type  of  personnel  required  for  the  Si  field  effort,  sampling  equipment,  lodging  and 
shelter  for  the  field  team,  communications,  vehicle  needs,  staging  of  equipment  and 
supplies,  and  logistics  of  conducting  the  field  effort  in  this  remote  location. 
Information  on  the  presurvey  was  provided  to  Jacobs  by  the  Air  Force  and  have 
been  incorporated  into  this  planning  document  for  the  implementation  of  the  SI  to 
be  initiated  on  22  August  1994. 
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1.3  DESCRIPTION  OF  CURRENT  STUDY 


The  following  sections  describe  the  current  technical  effort,  including  the  objectives 
of  tile  1994  field  effort,  data  needs  and  uses,  conceptual  site  models,  preparation  of 
planning  documents,  and  selection  of  subcontractors. 

1.3.1  Project  Ot^ectivea 

The  activities  described  in  this  plan  will  be  performed  to  fulfill  the  PA/SI  requirements 
set  forth  by  EPA  guidance  (EPA  1991)  and  ttie  Granite  Mountain  RRS  Statement  of 
Work.  The  PA/SI  will  assess  environmental  conditions  and  evaluate  existing  sites 
and  AOCs  through  the  collection  of  field  data,  including  the  collection  of  soil  and 
water  samples.  After  laboratory  analysis  of  these  samples  for  potential 
contaminants,  the  analytical  results  and  field  measurements  will  be  evaluated. 

The  purpose  of  the  above  activities  is  to  determine  whether  installation-related 
contaminants  have  entered  the  environment.  Based  on  the  results  of  the  PA/St,  a 
recommendation  will  be  made  in  the  PA/SI  report  for  each  site  or  AOC.  The 
recommendation  will  be  one  of  the  following: 

*  The  site  is  recommended  for  no  further  action.  (No  evidence  of  contamination 
is  found  and  a  recommendation  is  made  for  no  further  action.) 

*  The  site  is  recommended  for  additional  investigation  to  determine  the  nature 
and  extent  of  contamination.  (The  investigation  is  continued  in  a  remedial 
investigation/feasibiity  study  and  AOCs  may  ^come  elevated  to  IRP  sites.) 

*  The  site  is  recommended  for  an  expedited  remedial  action.  (Evidence  of 
contamination  is  found  in  sufficient  quantity  or  quality  to  require  an  expedited 
remedial  action  to  protect  public  health  or  the  environment.) 

The  PA/SI  shall  comply  with  the  specifications,  procedures,  and  methodologies 
presented  in  the  SAP  for  Granite  Mountain  RRS. 

1.3.2  Data  Needs  and  Uses 

The  data  needs  to  be  satisfied  by  the  Granite  Mountain  RRS  field  investigation  are 
determined  by  the  overall  and  specific  objectives  and  purposes  of  the  Granite 
Mountain  RRS  PA/SI.  The  general  purpose  is  to  provide  data  to  allow  a 
recommendation  of  further  actions  for  each  site  or  AOC  as  described  above.  The 
broad  objectives  of  the  IRP  include  the  follovifing: 

*  Identify  and  evaluate  sources  where  contamination  may  be  present  on  DOD 
property  because  of  past  hazardous  waste  disposal  practices,  spills,  leaks,  or 
other  occurrence. 

*  Control  the  migration  of  hazardous  contaminants. 

*  Control  the  human  health  hazards  dr  hazards  to  the  environment  that  may 
result  from  past  DOD  disposal  operations. 

Specific  objectives  of  the  Granite  Mountain  RRS  investigation  have  been  developed 
through  discussions  between  the  Air  Force  and  Jacobs.  These  objectives  have 
been  refined  during  the  planning  process  leading  to  this  Work  Plan  and  the 
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companion  SAP.  The  objectives  of  the  Granite  Mountain  RRS  PA/SI  include  the 
follo^ng: 

*  Corufuct  preliminary  site  reconnaissance  to  locate  or  verify  the  boundaries  of 
known  IRP  sites  and  AOCs.  verify  field  maps,  aruJ  refine  sampling  locations. 

*  Conduct  metal  detection  surveys  to  verify  landfill,  dump,  and  drum  burial 
boundaries,  and  to  locate  buried  metallic  objects. 

*  Collect  data  on  background  concentrations  of  potential  contaminarrts  in  soil 
and  surface  water. 

*  Determine  the  presence  and  concentration  of  soil  and  sediment  contamination, 
if  any.  Determine  whether  contamination  exceeds  background  values. 

*  Determine  whether  contamination  of  surface  water  or  seeps  has  occurred,  and 
if  so,  whether  contaminated  surface  waters  exceed  background  values. 

*  Determine  if  contamination  is  present  in  the  abandoned  cistern. 

1.3^1  Data  Applications 

The  data  collected  during  the  field  effort  will  be  applied  to  the  following  uses: 

*  Determine  the  presence  or  absence  of  contamination  from  potential  releases 
from  the  site  to  soil  or  surface  water. 

*  Determine  concentrations  of  contaminants,  if  potential  releases  are  identified. 

*  identify  potential  pathways  and  targets  of  concern  for  releases. 

*  Recommend  one  of  the  following  for  each  site  or  AOC:  (1)  no  further  action; 
(2)  additional  investigation;  (3)  expedited  remedial  action;  or  (4)  determine  if  an 
AOC  should  become  an  IRP  she. 

1. 3.2.2  Data  Types 

Data  will  be  collected  for  the  uses  listed  above.  The  data  that  will  be  collected 
include  analysis  of  chemical  constituents  in  soil,  water,  and  sediment  samples,  as 
well  as  spatial  measurements  of  sampling  locations.  These  data  include  those 
needed  to  support  a  no  further  action  decision  or  a  recommendation  for  either 
further  study  or  an  expedited  response  action. 

Chemical  constituent  that  wdli  be  determined  vary  depending  on  the  medium  being 
sampled.  Screening*level  analyses  of  solid  media  samples  will  be  conducted  onsite 
using  immunoassay-based  test  kits.  Reid  screening  of  total  petroleum 
hydrocarbons  (TPH)  and  PCBs  in  soils  wiii  be  conducted  at  selected  ^es.  The 
results  of  screening4evel  analyses  are  intended  to  provide  real-time  data  that  can  be 
used  to  guide  field  activities  and  sampling  efforts.  The  screening-level  sample 
analyses  will  also  be  used,  in  part,  as  criteria  for  selecting  samples  for  analyses  to 
be  submitted  to  the  fixed  laboratory. 

The  samples  collected  for  analyses  will  be  transported  to  an  offsite,  fixed  laborato^ 
for  analyses  of  a  broad  spectrum  of  compounds,  including  volatile  organic 
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compounds  (VOCs)  and  semivotatUe  organic  compounds  (SVOC),  gasoline-range 
organics  (GROs),  diesel-range  organics  (DROs),  residual  range  organics  (RRO), 
pesticides  and  PCBs,  and  metals  including  mercury.  Specific  compounds  and 
analytical  methods  are  discussed  in  the  Quality  Assurance  Project  Plan  (QAPP) 
(Section  1.0  of  the  SAP).  The  laboratory  analyses  will  be  the  principal  source  of 
information  regarding  tf^  presence  or  ^ence  of  contamination  at  IRP  sites  or 
AOCs. 

Additionai  data  that  will  be  collected  irtdude  the  locations  of  the  sampling  points. 
The  geographic  position  of  sampling  points  will  be  recorded  in  the  field.  The  data 
collection  point  will  be  located  using  a  Brunton  compass  and  a  fiberglass  tape 
measure  to  tie  the  point  into  a  nearby  structure  or  monument  and  a  map  of  each  IRP 
site  or  AOC  will  be  generated. 

1.3.3  Scoping  Documents 

In  addition  to  this  Work  Plan,  a  SAP  and  a  Hesdth  and  Safety  Plan  (HSP)  have  been 
prepared  for  Granite  Mountain  RRS. 

The  SAP  includes  two  main  sections:  a  Q^P  and  a  Field  Sampling  Plan  (FSP).  The 
QAPP,  Section  1 .0  of  the  SAP,  outlines  the  following  quality  requirements  for  the 
project; 

*  data  quality  objectives  (OQOs)  for  data  collection; 

*  analytical  procedures; 

*  sample  handling  and  custody  procedures; 

*  calibration  procedures; 

*  data  reduction  and  reporting  procedures; 

*  internal  QC  checks  for  field  and  laboratory  operations; 

*  performance  and  system  audits; 

*  procedures  to  assess  data  predsion,  accuracy,  and  completeness; 

*  corrective  actions;  and 

*  QA  reports. 

The  FSP  details  ail  sample  collection  procedures,  including  sampling  for  surface 
water  and  groundwater,  surface  and  shallow  subsurface  soil,  and  sediment.  Also 
described  are  procedures  for  site  recjnnaissance,  site  mapping,  field  screening 
methods,  and  waste  handling.  The  FSP  includes  a  discussion  of  the  field  QA/QC 
program,  record  keeping  procedures  for  field  activities,  and  remote  site  logistical 
information  management.  The  FSP  is  Section  2.0  of  the  SAP. 

The  HSP  includes  all  procedures  to  be  followed  in  the  field  to  ensure  the  health  and 
safety  of  all  field  personnel  and  to  prevent  the  inadvertent  release  of  contaminants 
into  the  environment.  A  description  of  possible  contaminants  of  concern  along  vrith 
their  respective  health  risks  is  included.  Acddent  reporting  procedures  and  medical 
evacuation  procedures  are  components  of  the  HSP. 

1.3.4  Conceptual  Site  Model 

Conceptual  site  models  (CSMs)  generally  identify  contaminants  present, 
contaminant  sources,  release  mechanisms,  contaminant  transport  media,  exposure 
routes,  and  receptors.  In  general,  CSMs  are  developed  from  initial  data  and  the 
model  evolves  as  more  information  on  the  site,  based  on  field  investigations  and 
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sample  analyses,  becomes  known.  The  CSM  is  a  Hving/breathing  model  that 
changes  as  new  data  on  contaminants  and  the  site  become  known. 

Data  from  this  SI  may  be  used  towaid  developing  a  CSM  for  Granite  Mountain  RRS. 

1.3.5  Subcontractors  and  Laboratories 

The  Granite  Mountain  RRS  will  require  ttie  use  of  a  laboratory  subcontractor  as 
described  in  the  following  text 

Jacobs  will  subcontract  Commerdai  Testing  &  Engineering  Co.,  located  In 
Anchorage,  Alaska,  to  provide  analytical  sen/ices.  Because  of  the  remote  location 
of  the  sHe,  the  use  of  a  laboratory  within  the  Anchorage  area  was  considered 
imperative. 

The  process  used  by  Jacobs  to  select  this  laboratory  included  review  of  the 
laboratory  QAPP,  Statement  of  Qualifications,  most  recent  AFCEE  audit  report,  most 
recent  EPA  Performance  Evaluation  sample  results  (water  pollution  and  water 
supply),  and  any  associated  corrective  actions. 

Laboratory  capacity  and  capabilities  have  been  reviewed  by  Jacobs  personnel.  The 
project  QA  Coordinator  and  Project  Chemist  will  ensure  that  ail  analytical  work 
performed  by  Commercial  Testing  &  Engineering  Co.  complies  with  the  project- 
specific  requirements  and  the  Air  Force  IRP  Handbook  (Air  Force  1 993).  Appendix  A 
of  the  SAP  lists  the  deliverables  that  will  be  provided  by  the  laboratory  to  comply 
with  the  required  analytical  quality  level.  The  chemical  analyses  to  be  performed  by 
Commercial  Testing  &  Engineering  Co.  will  include  the  following; 


Parameter 

Method 

Medium 

VOCs 

SW8240 

Soil 

SW8260 

Water 

SVOCs 

SW3540/SW8270 

Soil 

SW3510/SW827C 

Water 

Chlorinated  Pestiddes/ 
PCBs 

SW3540/SW8080 

Soil 

GRO 

SW5030/AK101  (Modified) 

Soil,  Water 

DRO 

SW3540/AK102  (Modified) 

Soil 

SW3510/AK102  (Mod) 

Water 

RRO 

SW3540/AK103 

Soil 

Inductively  Coupled  Plasma  (ICP) 

Metals 

SW3050/SW6010 

Soil 

SW3005/SW6010 

Water 

Mercury 

SW7471 

Soil 

SW7470 

Water 

FM 
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2.0  QRANfTE  MOUNTAIN  RADIO  RELAY  STATION  ENVIRONMENTAL  SETTING 


This  section  provides  a  description  of  the  environmentai  setting  at  Granite  Mountain 
RRS.  The  information  contained  in  this  section  has  been  derived  from  the  PA 
reports  prepared  by  the  HMTC  (1989)  and  by  CH2M  Hiii  (1994).  These  documents 
are  referenced  at  the  beginning  of  each  subsection. 

2.1  DEMOGRAPHY 

The  foliowing  information  has  been  taken  from  the  1 989  PA  report  (HMTC  1 989). 

Granite  Mountain  RRS  is  located  in  a  remote,  mountainous  area.  There  are  three 
additionai  cabins  iocated  approximately  20,000  feet  (3.8  miles)  southwest  of  the 
RRS.  Since  1973,  two  more  cabins  have  been  built  just  north  of  the  first  one. 
Residential  population  is  calculated  using  the  USGS  Candle  (B-5)  Quadrangle  7.5 
minute  topographic  map  and  assuming  each  dwelling  unit  has  3.8  residents  (47 
Federal  Register  [FR]  31233).  Therefore,  the  total  population  in  the  vicinity  of 
Granite  Mountain  RRS  is  estimated  to  be  1 1 . 

2.2  GEOLOGY 

Granite  Mountain  RRS  is  located  wifriin  the  Seward  Peninsula  Physiographic 
Province.  This  region  is  characterized  by  highlands  with  rolling  topography  and 
gentle  slopes  (HMTC  1989).  The  following  sections  provide  information  about  the 
regional  geology  and  the  geology  of  Granite  Mountain  RRS. 

2.2.1  Regional  Geology 

The  information  in  this  subsection  is  taken  from  the  1989  PA  report  (HMTC  1989). 

Granite  Mountain  RRS  is  situated  on  the  Granite  Mountain  Piuton.  The  pluton  is 
composed  of  biotite  quartz  monzonite  rock  of  mid-Cretaceous  age  (Figure  2.2-1). 
Outcrops  of  this  unit  are  a  predominant  surface  feature  around  the  peak  of  Granite 
Mountain.  This  pluton  is  surrounded  by  an  andesitic  volcanic  unit  of  early 
Cretaceous  age.  This  unit  is  predominantly  composed  of  andesitic  trachyandesitic 
crystal  and  lithic  tuffs,  tuffaceous  volcanic  graywacke,  massive  andesitic  breccia, 
agglomerate,  conglomerate,  and  intercalated  flows  of  porphyritic  pyroxene  andesite 
and  basalt.  A  similar  unit  is  iocated  approximately  4  miles  northwest  of  the 
mountain.  Within  the  vicinity  of  Granite  Mountain  Piuton,  these  rocks  are 
characteristically  homfelsic  and  propyiitically  altered  to  a  hard,  pale  green  aggregate 
of  chlorite,  epidote,  caidte,  and  sodic  plagiodase.  Many  small  unmapped  intrusive 
bodies  of  hybrid  diorite,  syenite,  and  monzonite  occur  within  this  unit  in  the  vicinity 
of  granitic  plutons,  such  as  Granite  Mountain.  Some  minor  faulting  has  occurred  in 
this  unit  approximately  6  miles  southwest  and  4  miles  northeast  of  Granite  Mountain. 
Approximately  7  miles  southwest  of  the  mountain  is  an  early  to  middle  Cretaceous 
unit  of  gray  to  dark  red  vesicular  olivine  basalt  flows. 

According  to  the  U.S.  Soil  Conservation  Sendee,  Granite  Mountain  RRS  lies  within 
the  Pergeiic  Cryaquepts-Pergelic  Cryorthents,  very  gravelly,  hilly  to  steep  soil 
association.  This  soil  association  is  found  on  ^e  Seward  Peninsula  near  sea  level 
to  about  2,800  feet.  The  area  consists  of  high  ridges  separated  by  narrow  valleys 
and  includes  numerous  mountain  peaks.  The  soils  were  formed  in  colluvial  material 
derived  from  local  rock  or  at  lower  elevations,  glacial  till. 
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This  association  consists  of  poorly  drained  to  wefi  drained  soils  with  permafrost. 
Poorly  drained  soils  are  found  on  long  uniform  slopes,  foot  slopes,  valley  bottoms 
and  steep  north-facing  slopes.  The  well  drained  soils  occur  on  high  ridges  and 
steep  south-facing  slopes.  Common  frost  features  are  solifluction  lobes,  frost  boils, 
and  stone  strifjes.  Soils  of  this  association  are  usually  too  wet  or  steep  for  most 
construction,  forestry,  and  farming  purposes. 

This  association  consists  of  six  principal  components  (95  percent)  and  four  other 
components  (5  percent).  The  following  are  principal  components. 

Pergelic  Cryaquepts,  very  gravelly,  hilly  to  steep  (35  percent),  are  poorly  drained 
soils  on  broad  sloping  ridges  and  long  steep  mountainsides  and  hillsides.  They 
were  mainly  formed  in  gravelly  and  stony  colluvial  material  but  at  some  lower 
elevations  in  very  gravelly  glacial  deposits.  The  soils  consist  of  a  few  inches  of 
organic  matter  and  a  thin  layer  of  dark  gray  silt  loam  over  mottled  dark  gray  very 
gravelly  silt  loam.  Permafrost  is  usually  encountered  at  a  depth  of  16  inches. 
Bedrock  is  usually  deep  but  has  been  encountered  at  depths  shallower  than  40 
inches.  Solifluction  lobes  and  frost  scars  are  common. 

Pergelic  Cryaquepts,  very  gravelly,  hilly  to  steep  (20  percent)  are  well  drained  soils 
on  steep  slopes  or  ridges,  hills,  and  mountains.  They  were  formed  in  very  gravelly 
colluvium  under  a  cover  that  includes  low  shrubs,  grass,  dryas,  and  lichens. 
Typically,  under  a  very  thin  mat  of  coarse  organic  material  there  is  a  thick  dark 
brown  gravelly  silt  loam  layer  over  dark  yellowish  brown  and  olive  brown  very 
gravelly  silt  loam.  It  is  underlain  by  shattered  bedrock  at  a  depth  of  about  14  inches. 

Histic  Pergelic  Cryaquepts,  very  gravelly,  hilly  to  steep  (15  percent)  are  well  drained 
soils  on  ridges,  hills,  and  mountains  under  vegetation  dominated  by  low  shrubs.  In 
many  places  they  are  in  close  association  with  Pergelic  Cryorthents  and  differ  from 
those  soils  only  in  that  they  have  fairly  thick  dark  brown  upper  horizons. 

Histic  Pergelic  Cryaquepts.  very  gravelly,  hilly  to  steep  (15  percent)  are  poorly 
drained  soils  on  north-facing  hillsides  and  mountainsides,  on  foot  slopes,  and  in 
drainageways.  Most  of  these  soils  were  formed  in  very  gravelly  colluvium,  but  in 
some  valleys  they  consist  of  glacial  till  with  a  silty  mantle.  The  vegetation  includes 
low  shrubs,  sedges,  mosses,  and  lichens.  Usually,  the  soils  have  a  thin  layer  of 
black  mucl^  silt  loam  over  mottled  gray  very  gravelly  silt  loam  located  under  a  thick 
mat  of  organic  material.  Permafrost  is  about  10  inches  below  the  mineral  surface.  A 
few  soils  with  gentle  or  moderate  slopes  are  included. 

Pergelic  Ruptic-Histic  Cryaquepts,  very  gravelly,  hilly  to  steep  (5  percent)  are  poorly 
drained  soils  on  rounded  ridges  and  long  side  slopes.  'Riey  were  formed  in  very 
gravelly  and  stony  residual  and  colluvial  material.  Polygons,  solifluction  lobes,  and 
other  patterned  surface  features  are  common.  In  troughs  between  polygons  and  in 
other  low  positions  in  the  microrelief,  there  lies  a  thick  mat  of  organic  matter  over 
mottled  gravelly  silt  loam.  In  centers  of  polygons  and  other  high  points,  the  organic 
mat  is  thin  or  absent.  Permafrost  is  shallow  under  the  thick  mat  and  is  moderately 
deep  under  the  frost  scars.  The  soil  material  is  frost-churned  and  contains  streaks 
and  patches  of  organic  matter  and  mineral  material  of  varying  texture. 

Rough  mountain  land  (5  percent)  occupies  barren  peaks,  ridges,  and  talus  slopes, 
commonly  at  higher  elevations.  It  supports  only  scattered  vegetation.  This  is  the 
predominant  soil  type  at  the  RRS. 
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The  other  components  (5  percent)  consist  of  (1)  Pergelic  Cryoborolis.  very  gravelly, 
hilly  to  steep;  (2)  Typic  C^que^,  very  gran/^,  hilly  to  steep;  (3)  Lithic  Ruptic- 
Entic  Cryoborolis.  very  graveiiy,  Nlly  to  steep;  and  (4)  Uthic  Ruptic-Entic 
Cryumbrepts,  very  gravelly,  hilly  to  ste^. 

According  to  the  U.S.  Soil  Consenration  Service,  permeability  in  this  soil  association 
wilt  vary  depending  on  the  specific  location  until  permafrost  is  encountered.  Once 
permafrost  is  encountered,  the  soil  is  impermeable. 

ZZ2  Geology  of  QranRe  Motffitain  Racflo  Relay  Station 

The  irtformation  in  this  subsection  is  taken  from  the  1994  PA  report  (CH2M  Hill 
1994). 

The  Granite  Mountain  RRS  site  is  overlain  by  large,  biocky  granite  cobbles  and 
boulders  from  3  inches  to  15  feet  in  diameter.  Test  pit  logs  from  a  1963  COE 
geotechnical  irtvestigation  fbr  the  vehicle  maintenance  shop  are  included  in 
Appendix  B.  Locally  present  in  the  spaces  between  the  boulders  and  cobbles  at  the 
time  of  investigation  were  20  to  30  percent,  frozen,  silty  sand  and  sandy  silt. 
Relatively  unfractured  bedrock  occurred  at  depths  of  from  7  to  10.5  feet  below 
grade  in  three  different  test  pits.  In  some  of  the  depressed  areas,  a  thin  mantle  of 
moss  and  silt  is  prevalent;  in  general,  the  site  area  is  lacking  nrantie.  The 
unconsolidated  debris  in  the  area  is  prirnarily  caused  by  the  mechanical  phases  of 
weathering,  which  produce  angular  talus  (residual)  in  the  area.  A  few  lichens  and 
mosses  cover  the  exposed  rocks,  but  very  little  vegetation  of  any  other  sort  exists. 

2.3  GROUNDWATER 

The  information  in  this  subsection  is  taken  from  the  1994  PA  report  (CH2M  Hill 
1994). 

Specific  groundwater  data  for  Granite  Mountain  RRS  are  not  available;  however, 
some  general  assumptions  can  be  made  on  the  basis  of  the  nature  of  the  soils  and 
the  geology  of  the  region.  Much  of  the  rainfall  at  the  facility  infiltrates  through  the 
thin  soil  layer  and  into  the  joints  and  fractures  of  the  underlying  granitic  rock.  These 
joints  and  fractures  influence  the  direction  of  groundwater  flow.  The  extreme 
topography  of  the  mountain  also  affects  the  direction  of  flow.  Some  groundwater 
discharges  from  the  mountain  at  lower  elevations  in  the  form  of  springs,  which  can 
become  headwaters  to  nearby  creeks.  One  such  spring  occurs  at  about  1 .5  to  2.0 
miles  northeast  of  the  runway,  along  the  north  side  of  the  access  road.  Shallow 
groundwater  flow  within  the  active  layer  near  the  runway  probably  mimics  the 
surface  topography  and  flows  to  the  southwest  and  south. 

The  region  is  one  of  almost  continuous  permafrost  The  frozen  layer  ranges  in 
thickness  from  15  to  more  than  260  feet  The  surface  layers  of  the  soil  thaw  to 
depths  of  1  to  10  feet,  depending  on  the  surface  material,  vegetation  cover,  and 
exposure.  The  permafrost  serves  as  a  relatively  Impermeable  boundary  between 
any  water  collected  seasonally  in  the  active  layer  and  the  underlying  subpermafrost 
aquifer. 

It  is  unknown  if  the  groundwater  is  used  by  seasonal  miners.  No  wells  are  listed 
within  a  4-mile  radius  of  the  site,  according  to  the  USGS  Groundwater  Site  Inventory 
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2.4  SURFACE  WATER 

The  information  bi  this  subsection  is  taken  from  the  1994  PA  reprort  (CH2M  Hiii 
1994). 

The  Granite  Mountain  RRS  site  is  on  a  topographic  high  on  the  Continentat  Divide. 
The  site  is  predominantly  rocky  sffKf  devoid  of  surface  water  bodies.  The 
headwaters  of  many  aeeks,  wNch  often  are  springs,  originate  off  the  flanks  of 
Granite  Mountain. 

Surface  water  flow  originating  from  snowmelt  or  rain  drains  west  or  east  of  Granite 
Mountain  RRS  into  the  Kiwalik  River  or  Peace  River  drainages,  respectivety.  Surfece 
water  runoff  in  the  vicinity  of  the  airfield  drains  east  and  south  into  Granite  Creek 
(1/2  mile  away)  and  Spring  Creek  (1  to  2  miles  away),  which  are  tributaries  of 
Sweepstakes  Creek.  Sweepstakes  Creek  then  discharges  into  the  Peace  River. 
The  average  annual  flow  of  the  Peace  River  is  estimated  to  be  234  cubic  feet  per 
second  (cfs).  Spring  Creek  and  the  Kiwalik  River  are  the  closest  surface  waters  to 
Granite  Mountain  RRS,  both  a  mite  away.  The  average  annual  flow  of  the  IQwalik 
River  is  estimated  at  545  cfe. 

Surface  water  from  Granite  Mountain  RRS  may  travel  over  a  drainage  area  of 
roughly  1,800  acres  to  the  point  of  probable  ert^  into  Spring  Creek,  and  roughly 
210  acres  to  the  probable  point  of  entry  into  a  tributary  of  the  Kiwalik  River.  The 
USGS  gaging  station  on  the  Kiwaiik  River  at  Candle  is  about  25  miles  downstream 
northwest  of  the  site.  The  only  discharge  data  availabie  from  this  station  were  the 
following  mean  monthly  flow  rates  for  1990:  140  cfe  in  July,  96.4  cfe  in  August,  and 

41 .4  cfe  in  September. 

Population  served  by  surface  water  downstream  of  the  Granite  Mountain  site  may 
consist  of  seasonal  miners  living  along  the  northern  forks  of  Sweepstakes  Creek. 
This  water  may  be  used  as  a  drinking  water  source  and  in  mining  operations. 

2.5  CUMATOLOGY  AND  METEOROLOGY 

The  bulk  of  the  information  in  this  subsection  is  taken  from  the  1989  PA  report 
(HMTC  1989).  The  wind  speed  information  is  taken  from  the  1994  PA  report  (CH2M 
Hill  1994). 

Because  meteorologic  data  for  Granite  Mountain  RRS  are  unavailable.  Candle. 
Alaska,  which  is  located  approximately  42  miles  nortfwiorthwest  of  the  RRS.  is  used 
as  a  reference  point. 

The  climate  at  Candle.  Alaska  is  characterized  by  extreme  variations  in  temperature 
and  by  low  precipitation.  Temperature  extremes  range  from  84  degrees  Fahrenheit 
(‘*F)  in  summer  to  56”  F  below  zero  in  winter.  Annual  precipitation  averages  8.61 
inches  with  over  half  of  the  total  annual  raintall  occurring  in  June,  July,  August,  and 
September.  Maximum  rainfall  intensity  at  Granite  Mountain,  based  on  a  lO^ear,  24- 
hour  rainfall  is  2.0  inches.  More  than  95  percent  of  the  annual  snow  fall  occurs  from 
October  through  April.  Net  precipitation  is  calculated  by  subtracting  the  mean 
annual  lake  evaporation  from  annual  precipitation.  Since  the  mean  annual  lake 
evaporation  is  not  available  for  this  part  of  Alaska,  the  annual  potential 
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evapotranspiration  was  used.  The  potential  evapotranspiration  for  Candle  is  14.61 
inches  per  year;  therefore,  the  net  precipitation  is  negative  6  inches  per  year. 

Because  wind  speed  data  for  Granite  Mountain  RRS  were  unavailable,  information 
for  Nome,  120  miles  west,  was  used.  According  to  the  FAA,  the  average  annual 
wind  spe^  for  Nome  is  10.8  miles  per  hour,  with  the  prevailing  wind  direction  from 
the  north. 

2.6  BIOLOGICAL  RESOURCES 

The  following  information  has  been  taken  from  the  1994  PA  (CH2M  Hill  1994). 

2.6.1  Sensitive  Aquatic  Environments  and  Wetiands 

Sensitive  environments  consist  of  environments  that  provide  habitat  for  critical  life 
stages,  such  as  spawning  and  rearing,  of  various  ecological  species.  A  sensitive 
environment  also  includes  habitat  critical  for  the  survival  of  threatened  and 
endangered  spea'es.  Because  none  of  the  drainages  within  the  area  of  the  Granite 
Mountain  RRS  have  had  critical  habitats  identified,  the  drainages  cannot  be 
classified  as  a  sensitive  aquatic  environment.  Potential  sensitive  terrestrial 
environments  within  the  area  of  the  Granite  Mountain  site  are  described  in  Section 
2.6.2. 

According  to  the  Alaska  Division  of  the  U.S.  Fish  and  Wildlife  Service,  no 
endangered  or  threatened  species  of  flora  or  fauna  are  found  within  a  1-mile  radius 
of  the  GranKe  Mountain  site.  Also,  no  federal-  or  state-designated  criticai  habitats  or 
wilderness  areas  lie  within  a  1-mile  radius  of  Granite  Mountain  RRS.  Although  the 
Granite  Mountain  area  has  not  been  mapped  by  the  National  Wetland  inventory,  the 
U.S.  Fish  and  Wildlife  Service  believes  that  wetlands  are  present  in  this  area.  No 
significant  fishery  occurs  in  the  streams  near  the  Granite  Mountain  WAGS  site. 

2.6.2  Sensitive  Terrestrial  Environments 

The  area  around  the  Granite  Mountain  site  is  used  for  habitat  by  brown  bear. 
Caribou  and  moose  use  areas  due  east  (about  50  kilometers  outside  the  site)  for 
general  habitat. 

The  Granite  Mountain  area  consists  of  high  ridges  separated  by  narrow  valleys  and 
includes  numerous  mountain  peaks.  Vegetation  on  the  ridge  tops,  rounded  hills, 
and  steep  south-facing  slopes  consists  of  low  shrubs,  grasses,  and  lichens, 
supports  wildlife  including  caribou,  small  mammals,  and  birds.  The  vegetation  on 
north-facing  hillsides  and  mountainsides,  on  foot  slopes,  and  in  drainageways 
includes  low  shrubs,  sedges,  mosses,  and  lichens.  Rough  mountain  land  occupies 
barren  peaks,  ridges,  and  talus  slopes,  commonly  at  higher  elevations.  It  supports 
only  scattered  vegetation. 

The  vegetation  within  and  around  the  Granite  Mountain  facility  is  characterized  as 
bottom-land,  spruce-poplar  forest.  Although  this  vegetation  is  common  on  well- 
drained  soils  that  are  found  on  river  terraces,  riverbanks,  and  recently  abandoned 
stream  channels,  it  may  extend  a  few  miles  from  such  watenvays  toward  the  foothills 
and  occupy  entire  valleys.  The  forests  contain  sizable  and  relatively  vigorous  white 
spruce  and  balsam  poplar.  Balsam  quickly  invades  unvegetated  floodplains  and  is 
replaced  by  white  spruce  in  the  successional  process.  Alaska  paper  birch  is  the 
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other  dominant  tree.  Typical  understory  vegetation  includes  young  trees,  willows, 
roses,  berries,  ferns,  biuejoint,  fireweed,  and  various  mosses. 

Alpine  tundra  communities  occur  in  mountainous  areas  and  along  well-drained 
rocky  ridges.  The  soil  is  usually  coarse,  stony,  and  dry.  Plants  with  a  low  growth 
form  are  typical  of  this  exposed  windswept  habitat.  Important  plants  include 
mountain  avens,  willows,  and  heather.  Lichens,  especially  reindeer  moss,  and  true 
mosses  are  common. 
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3.0  TECHNICAL  APPROACH  OF  PREUMINARY  ASSESSMENT/SrTE 

INSPECTION 


The  following  Motions  describe  the  PA/SI  tasks  that  will  be  conducted  duri^  the 
field  investigation  at  Granite  Mountain  RRS.  Section  3.1  specifies  the  investigative 
approach  including  sampling  activities,  rationaies,  and  locations.  Section  3.2 
describes  specific  investigations  and  sampling  to  be  conducted  at  the  individual  IRP 
sites  and  AOCs. 

3.1  FIELD  INVESTIGATION  APPROACH 

To  accomplish  the  objectives  specified  in  Section  1.3,  certain  tasks  have  been 
determined  to  be  necessary  during  the  PA/SI  fieldwork.  The  field  investigations  will 
be  initiated  with  a  field  reconnaissance.  The  purpose  of  the  reconnaissance 
activities  is  to  verify  the  locations  of  ail  IRP  sites  and  AOCs  to  be  investigated;  verify 
source  area  maps;  verify  and  map  surface  features  such  as  seeps,  stained  soils,  or 
surface  water  drainage;  and  identify  the  locations  of  planned  sampling  points. 
During  the  June  1994  presurvey  by  Air  Force  personnel,  ail  IRP  sites  and  AOCs 
were  initially  identified  and  mapped.  This  site  reconnaissance  will  be  to  ve^ 
information  collected  in  June,  orient  the  field  team,  and  identify  and  map  specific 
sampling  locations. 

The  PA/SI  data  collection  will  geners^iy  be  perfonned  in  two  phases:  (1)  field 
surveys  and  collection  of  multimedia  samples  for  saeening-level  analysis,  and  (2) 
collection  of  multimedia  samples  for  laboratory  analysis.  The  screening  tasks 
include  metal  detector  sunreys  at  former  disposal  areas  and  field  test  kit  analysis  of 
soil  and  sediment  samples.  The  collection  of  samples  for  laboratory  analysis  will  be 
based  on  PA/SI  project  objectives  and,  in  part,  the  results  obtained  from  the 
screening  level  analysis. 

The  general  approach  will  be  to  collect  screening  level  data  for  field  evaluation. 
Upon  review  of  screening  data,  determinations  can  be  made  regarding  the  number 
and  location  of  samples  to  be  collected  from  various  media  for  fixed  laboratory 
analysis.  The  selection  of  samples  for  fixed  laboratory  analysis  will  be  decided  in 
the  field  based  on  visual  observations  suid  field  test  screening  results.  The  types  of 
samples  anticipated  for  fixed  laboratory  analysis  include  surface  soil,  shallow 
subsurface  soil,  surface  water,  and  sediment.  One  cistern  that  was  used  to  collect 
water  from  natural  springs  for  drinking  water  will  also  be  sampled,  if  possible. 

This  section  provides  general  information  regarding  the  metal  detector  sun/eys, 
screening  level  analysis,  and  laboratory  analysis.  Specific  information  regarding  the 
location  and  rationale  for  the  collection  of  samples  from  specific  IRP  sites  and  AOCs 
is  presented  in  Section  3.2. 

3.1.1  Data  Coilcffition  and  Analysis 

To  aid  in  identifying  contamination  associated  with  each  medium,  metal  detector 
surveys  will  be  performed  and  saeening  level  data  will  be  collected  at  selected 
locations  to  provide  qualitative  information  about  the  IRP  site  or  AOC  and  to  help 
provide  direction  regarding  the  location  and  collection  of  samples  for  laboratory 
analyses.  Field  surveys  and  saeening  analysis  provide  preliminary  information 
regarding  the  presence  of  potential  contaminants  whereby  the  location(s)  of 
laboratory  samples  can  be  more  accurately  assessed.  Field  screening  analysis  may 
minimize  the  number  of  laboratory  samples  required  to  be  collected  for  the  PA/SI.  A 
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summary  of  field  survey  and  a  summary  of  the  anticipated  number  of  laboratory 
samples  to  be  collected  are  provided  in  Table  3.1-1. 

The  field  survey,  saeening  data  collection,  and  laboratory  data  collection  activities 
include  the  following: 

•  metal  detector  sunreys  of  all  former  disposal  areas  (landfills); 

•  collection  and  anal^ls  of  screening  level  data  for  PCBs  and/or  TPH  at  areas  of 
suspected  contamination; 

•  collection  and  fixed  laboratory  analysis  of  surface  soil  samples  from  areas  of 
suspected  contamination; 

•  collection  and  fixed  laboratory  anal^is  of  shallow  subsurface  soil  samples  from 
areas  of  suspected  subsurface  contamination; 

•  collection  and  fixed  laboratory  analysts  of  surface  water  and  sediment  samples 
from  seeps  or  drainages; 

•  collection  and  fixed  laboratory  analysis  of  water  samples  from  one  cistern  used 
to  collect  water  from  natural  springs  for  drinking  water. 

3.1 .1.1  Metal  Detector  Survey 

A  metal  detector  survey  will  be  performed  to  define  the  locations  of  metallic  debris  at 
former  waste  disposal  areas,  landfills,  and  dump  areas.  Based  on  the  field 
reconnaissance,  random  areas  will  be  measured  to  delineate  the  landfill  boundaries. 

3.1 .1.2  Screening  Analysis 

Field  test  kits  for  rapid  screening  of  TPH  and  PCBs  in  soils  using  immunoassay 
methods  will  be  performed.  In  general,  results  from  these  test  kits  will  be  used  to 
select  samples  for  fixed  laboratory  analysis.  The  kits  will  help  gather  qualitative 
information  about  the  AOC  and  the  potential  extent  of  contamination  and  will  help 
determine  the  location  of  samples  to  be  collected  tor  fixed  laboratory  analysis.  The 
field  test  kits  will  be  used  as  described  in  the  SAP. 

3.1 .1.3  Surface  Soli/Sediment  Samplino 

The  number  of  surface  soil  and  sediment  sampling  points  was  preliminarily 
determined  during  the  presurvey  by  Air  Force  personnel  in  June  1 994.  The  exact 
number  and  location  of  surface  soil  or  sediment  samples  will  be  determined  after 
evaluating  all  information  collected  from  the  site  reconnaissance  and  screening  level 
activities. 

Surface  soil  or  sediment  samples  collected  for  screening  analysis  will  be 
qualitatively  field  analyzed  for  VOCs,  TPH.  and  PCBs.  Qualitatively  determining  the 
presence  of  VOCs  will  be  performed  by  using  a  photoionization  detector  (PID). 
Relative  concentrations  of  TPH  and  PCBs  will  be  assessed  by  means  of  field  test 
kits  using  immunoassay  techniques. 
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Surtace  soil  and  sediment  samples  obtained  for  screening  analysis  will  be  collected 
as  described  in  the  SAP.  Surface  soil  samples  are  those  collected  from  the  ground 
surface  to  6  inches  below  ground  surface. 

Sediment  samples  will  be  collected  from  drainages,  or  seeps,  and  will  be  collected 
after  surface  water  sampling  at  that  same  location  has  been  completed  as  described 
in  the  SAP.  Sediment  samples  will  be  collected  primarily  as  co-iocated  samples  at 
surface  water  collection  locations.  However,  it  is  anticipated  that  some  drainages 
emanating  from  landfills,  or  other  potentially  contaminated  areas,  will  not  contain 
sufficient  water  to  sample.  At  these  locations,  sediment  samples  will  be  collected  to 
determine  the  presence  or  absence  of  contaminant  migration  from  these  areas. 

Surface  soil  and  sediment  samples  will  be  collected  for  laboratory  analysis  as 
shown  in  Table  3.1-2.  These  samples  will  be  analyzed  to  quantitatively  assess  the 
type  and  concentration  of  contaminants  present. 

3.1 .1.4  Subsurface  Soil  Samoltna 

Based  on  information  gained  from  the  June  1994  presunrey,  the  site 
reconnai&sance,  the  metal  detector  survey,  and  surface  soil  screening  analysis, 
shallow  subsurface  soil  samples  will  be  collected  within  areas  identified  as 
potentially  containing  subsurface  contamination  as  described  in  the  SAP.  Shallow 
subsurface  soil  samples  are  those  collected  from  6  inches  to  3  feet  below  ground 
surface. 

Shallow  subsurface  soil  samples  collected  for  screening  analysis  will  be  qualitatively 
field  analyzed  for  VOCs.  Some  shallow  subsurface  soil  samples  may  also  be 
screened  for  TPH  and  PCBs.  Qualitatively  determining  the  presence  of  VOCs  will  be 
performed  by  using  a  PID.  Relative  concentrations  of  TPH  and  PCBs  will  be 
assessed  by  means  of  field  test  kits  using  immunoassay  techniques.  The  screening 
analysis  of  shallow  subsurface  soils  will  provide  information  regarding  contaminant 
presence  and  extent  and  will  help  direct  the  possible  location  of  additional  samples 
to  be  collected  for  laboratory  analyses. 

In  addition  to  screening  level  analysis,  shallow  subsurface  soils  will  be  collected  for 
laboratory  analysis  as  described  in  Table  3.1-2  to  quantitatively  assess  the  type  and 
concentration  of  contamination.  The  exact  location  of  each  subsurface  soil  sample 
collected  will  be  determined  in  the  field.  Samples  will  be  collected  as  specified  in 
the  SAP. 

3.1 .1.5  Surface  Water  Samples 

The  number  of  surface  water  sampling  points  was  preliminarily  determined  during 
the  presurvey  by  Air  Force  personnel  in  June  1994.  The  exact  number  and  location 
of  surface  water  samples  will  be  determined  after  evaluating  all  information  collected 
from  the  site  reconnaissance  and  screening  level  activities.  These  locations  may 
include  drainages,  streams,  springs,  or  seeps.  Surface  water  samples  will  be 
collected  according  to  the  methods  described  in  the  SAP. 

Surtace  water  samples  will  be  collected  for  laboratory  analysis  according  to  the 
methods  described  in  Table  3.1-3.  The  analysis  of  surface  water  samples  will  be 
performed  to  quantitatively  determine  the  type  and  concentration  of  contamination. 
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Tabto3.l-2 
Soil  Afwiydcai  Summary 
Qranite  llountain  RRS,  Alaska 


DRQIQRO* 

VolatMe 

Oroanics 

Pesticides/ 

PCBs 

OTOOl 

WhteAlica 

1 

1 

1 

3 

LF002 

Soil  Waste  Disposal 

3 

3 

3 

AOC1 

Disposal  Area  A 

2 

2 

2 

AOC2 

Disposal  Area  B 

2 

2 

2 

AOC3 

Disposal  Area  C 

3 

3 

3 

1 

AOC4 

Disposal  Area  D 

2 

2 

2 

AOC5 

Vehicle  Maintenance 

3 

3 

3 

1 

AOC6 

2-100  Barrel  Diesel  AST 

4 

4 

4 

AOC7 

3,100  Barrel  AST 

2 

2 

2 

AOC8 

Temp.  Air  Terminal 

3 

3 

3 

1 

AOC9 

Temp.  Warm  Storage 

4 

4 

4 

1 

AOC10 

Runway/Raodway  Oiling 

3 

3 

3 

3 

AOC11 

Septic  Tank 

1 

1 

1 
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Tabl«S.l-2ConL 
8oH  Analytieal  Summary 
Gmnlla  Mountain  RR8,  Alaska 


Site 

DRO«3HO* 

Volatle  i 
Oroanics  J 

SVOC 

Pesticidaa/ 

PCBs 

Hi9 

AOC  12 

Small  Day  Tanks  (6) 

e 

'  6 

6 

2 

20 

AOC  13 

Water  Pump  House 

2 

2 

2 

1 

7 

AOC  14 

Disposal  Areas  E.  F.  Q 

6 

6 

6 

6 

24 

AOC  15 

Disposal  Area  H 

3 

3 

3 

3 

12 

AOC  16 

Disposal  Area  1 

3 

3 

3 

3 

12 

AOC  17 

Disposal  Area  J 

2 

2 

2 

2 

8 

AOC  18 

Disposal  Area  K 

1 

1 

1 

1 

4 

Backoround 

3 

3 

3 

3 

12 

Total 

59 

59 

59 

1 

1  13 

37 

227 

Notes:  AOC  «  Area  of  Concern 

AST  «>  Aboveground  Storage  Tank 
DRO  s  Oiesei  Range  Organics 
GRO  s  Gasoline  Range  Organics 
Hg  ■  Mercury  analyied  by  CVAA 
SVOC  B  Semivolatiie  Organic  Compounds 
PCS  s  Polychlorinated  Biphenyl 

*  a  Residual  Range  Organics  wilt  be  analyzed  in  select  soil  samples 

All  soil  samples  will  be  analyzed  for  percent  moisture  content  by  ASTM  02216. 
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TabI*  3.1  >3 

Water  Artalytical  Summary 
Granite  Mountain  RRS,  Alaska 
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T«bi«  3.1  -3  Com. 

Wator  Analytical  Summary 
Qranita  Mountain  RRS,  Alaska 


Site 

DRO/QRO 

VoiatUe 

Oroanics 

svoc 

'Igjjjgggl 

Total 

Per  Site 

AOC  12 

Small  Day  Tanks  (6) 

AOC  13  * 

Water  Pump  House 

2 

2 

2 

1 

7 

AOC  14 

Disposal  Areas  E,  F,  G 

1 

1 

1 

1 

4 

AOC  15 

Disposal  Area  H 

AOC  16 

Disposal  Area  1 

1 

1 

1 

1 

4 

AOC  17 

Disposal  Area  J 

AOC  18 

Disposal  Area  K 

Background 

3 

3 

3 

3 

12 

Trip  Blanks 

3 

3 

Equipment  Blanks 

8 

8 

8 

8 

32 

OuDlicates 

2 

2 

2 

2 

8 

Total 

22 

25 

22 

21 

90 

Notes:  AOC = Area  of  Concern 

ASTs  Aboveground  Storage  Tank 
DROsDiesel  Range  Organics 
GROsCSasoline  Range  Organics 
HgsMercury  Analyzed  by  CVAA 
SVOCsSemivolatile  Organic  Compounds 

^-Groundwater  sample  will  not  be  analyzed  for  ICP  metals  or  mercury 
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3.1 .1.6  Ctetem  Sampleg 


One  abandoned  cistem  has  been  identified  at  AOC  13,  the  Water  Pump  House.  It  is 
anticipated  that  one  grab  sample  will  be  taken  from  the  cistem  during  the  SI  to 
determine  anthropogenic  impacts  from  Base  operations.  ITiis  sample  will  be 
analyzed  for  petroleum  products,  pesticides,  and  PCBs.  The  condition  and  integrity 
of  the  cistern  is  not  known  and  will  be  determined  during  the  site  reconnaissance. 
The  method  for  sample  collection  are  described  in  the  SAP.  The  sample  will  be 
collected  for  laboratory  analysis  as  specified  in  Table  3.1-3. 

3.2  SPECIFIC  INVESTIGATIONS 

The  SI  at  Granite  Mountain  includes  two  IRP  sites  and  18  AOCs.  The  site  and  AOC 
numbers  and  names  are  listed  below. 

Sites 

•  OT001  White  Alice  Site;  and 

•  LF002  Solid  Waste  Disposal  Area. 

Areas  of  Concern 

•  AOC  1  Former  Disposal  Area  A  (Upper  Camp); 

•  AOC  2  Former  Disposal  Area  B  (Upper  Camp); 

•  AOC  3  Former  Disposal  Area  C  (Lower  Camp); 

•  AOC  4  Former  Disposal  Area  D  (Upper  Camp)  -  received  wastes  from  A,  B, 

and  C; 

•  AOC  5  Vehicle  Maintenance  Shop  (Upper  Camp); 

■  AOC  6  Two  100-Barrel  Aboveground  Diesel  Tanks  (Upper  Camp)  -  includes 
fuel  lines; 

•  AOC  7  3,1 00-Barrel  Aboveground  Diesel  Tank  (Lower  Camp); 

•  AOC  8  Temporary  Air  Terminal  Building  (Lower  Camp); 

•  AOC  9  Temporary  Warm  Storage  (Lower  Camp); 

•  AOC  1 0  Runway/Roadway  Oiling  (Upper  and  Lower  Camp); 

•  AOC  1 1  Septic  Tank  (Upper  Camp); 

•  AOC  12  Small  Day  Tanks  (six)  (Upper  Camp); 

•  AOC  13  Water  Pump  House; 

•  AOC  14  Dumps/Former  Disposal  Areas  E,  F,  and  G  (Mid  Mountain); 

•  AOC  1 5  Dumps/Former  Disposal  H  (Upper  Camp)  -  White  Alice  Area; 
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•  AOC 1 6  Dumps/Former  Disposal  I  (T op  Camp)  -  Foimer  Shop  Area  (Second 

Summit); 

•  AOC  17  Dumps/Former  Disposal  J  (Upper  Camp)  -  South  End  of  Rurmay;  and 

•  AOC  18  Dumps/Former  Disposal  K  (Lower  Camp)  -  North  End  of  Runway. 

The  sites  and  AOCs  have  been  divided  into  two  categories:  landfills  and  petroleum, 
oils  and  lubricants  (POLs).  Specific  investigations  fOr  the  categories  and  each  site 
or  AOC  is  described  beiow  along  with  the  sfte  or  AOC  description,  background,  and 
technical  approach  including  numbers  of  sample,  sample  media,  and  laboratory 
analyses. 

3.2.1  Landfills 

This  category  includes  one  IRP  site  and  9  AOCs  that  have  been  designated  as 
landfills,  disjMsai  areas,  or  dumps.  The  site  and  AOC  numbers  and  names  included 
under  this  category  are  as  follows: 

■  LF002  Solid  Waste  Disposal  Area; 

■  AOC  1  Former  Disposal  Area  A  (Upper  Camp); 

•  AOC  2  Former  Disposal  Area  B  (Upper  Camp); 

•  AOC  3  Former  Disposal  Area  C  (Lower  Camp); 

•  AOC  4  Former  Disposal  Area  0  (Upper  Camp); 

•  AOC  14  Oump/Former  Disposal  Areas  E,  F,  and  G  (Mid  Mountain); 

•  AOC  1 5  Dump/Former  Disposal  Area  H  (White  Alice  Area); 

•  AOC  16  Dump/Former  Disposal  Area  I  (Upper  Camp,  Second  Summit); 

•  AOC  17  Dump/Former  Disposal  Area  J  (Top  Camp,  South  End  of  Runway)  ;and 

•  AOC  1 8  Dump/Former  Disposal  Area  (Lower  Camp,  North  End  of  Runway). 

A  description  of  the  site  or  AOC,  background  data,  and  the  technical  approach  for 
each  site  and  AOC  is  provided  in  the  following  subsections. 

3.2.1 .1  LF002  Solid  Waste  Disposal  Area 

Description.  The  Solid  Waste  Disposal  Area  is  located  south  of  the  communication 
facility  along  the  east  side  of  the  access  road  (HMTC  1989).  This  disposal  area  is 
approximately  2,000  feet  south  of  the  RRS  (CH2M  Hill  1994). 

Background.  This  landfill  was  used  while  the  RRS  was  operational  (HMTC  1989). 

The  facility  was  active  between  1957  and  1981  but  records  do  not  indicate  whether 
all  solid  waste  was  disposed  of  in  this  landfill  during  this  time  (CH2M  Hill  1 994). 

The  disposal  area  was  reported  to  contain  small  pieces  of  miscellaneous  scrap 
material  and  portions  of  the  area  appeared  to  have  been  regraded.  Several  stains 
were  observed  at  this  site  during  a  PA  conducted  in  1988  (HMTC  1989).  An  Air 
Force  memorandum  dated  4  March  1993  indicates  that  waste  was  last  disposed  of 
at  the  permitted  site  on  20  October  1985.  It  was  noted  that  debris  may  have  been 
disposed  of  at  a  site  on  state  land  rather  than  at  the  solid  waste  landfill  (CH2M  Hill 
1994). 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  waste  disposal  area 
will  be  conducted  to  identify  stains,  debris,  or  surficial  features  such  as  seeps. 
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standing  water,  and  depressions  in  the  ground.  These  observations  wiii  be 
recorded  on  a  hand-drawn  map  or  in  the  fieid  iogbook. 

A  metai  survey  wiii  be  conducted  to  iocate  buried  metallic  debris  and  to  determine 
the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  iocations 
to  deiineate  the  boundaries  and  recorded  on  a  hand-drawn  map. 

During  the  June  1994  presurvey,  stained  surface  soils  were  noted.  Therefore, 
stained  areas  wiii  be  ev^uated  for  sampiing.  Areas  of  interest  may  be  seiected  as 
described  in  the  SAP  for  fieid  screening  to  determine  potential  sampling  locations 
for  fixed  laboratory  analysis. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  will  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  fie  the  point  to  a  nearby  structure  or  monument. 
In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and  a 
labeled  wooden  stake  so  that  the  sampiing  point  can  be  revisited,  if  necessary. 

It  is  estimated  that  up  to  three  soli  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total 
metals  analysis  by  ICP  and  mercury  by  Cold  Vapor  Atomic  Absorption  (AA). 

3.2.1 .2  AOC  1  Former  Disposal  Area  A  fUpoer  Camol 

Description.  This  former  disposal  area  Is  located  directly  north  of  the  Upper  Camp 
area. 

Background.  In  1980  and  1983,  the  5099th  CEOS  (now  the  11th)  shipped  1,100 
drums  of  liquids  from  Disposal  Area  A  to  Elmendorf  AFB.  Disposal  area  debris  was 
moved  to  AOC  4,  Disposal  Area  D  (CH2M  Mill  1994).  According  to  obsenrations 
made  during  the  1988  PA  (HMTC  1989),  Disposal  Area  A  appeared  clean  and 
regraded. 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  identify  stains,  debris,  or  surficial  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  obsen/ations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  iocate  metallic  debris  and  to  determine  the 
extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  locations  to 
delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  will  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  point  to  a  nearby  structure  or  monument. 
In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and,  if 
possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary. 

Although  no  stained  areas  were  noted  during  the  presurvey  visit  in  June  1 994,  any 
areas  of  significant  staining  discovered  during  the  August  1994  SI  wilt  be  evaluated 
to  determine  If  samples  should  be  collected  for  fixed  laboratory  analysis.  Soil 
samples  may  be  collected  for  field  screening  to  determine  other  potential  sampling 
locations  for  fixed  laboratory  analysis.  These  sample  locations  will  be  selected  in 
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the  field  from  potential  sources  or  contaminant  migration  pa^ways  based  on  \^sual 
observations  as  described  in  the  SAP. 

It  is  estimated  that  one  soil  sample,  one  sediment  sample,  and  one  surface  water 
sample  (from  nearby  seep  or  from  standing  water)  will  be  collected  for  fixed 
laboratory  analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs, 
and  total  metals  analysis  by  iCP  and  mercury  by  Cold  Vapor  AA. 

3.2.1 .3  AOC  2  Fonner  PIsDoaal  Area  B  flipper  Carnot 

Description.  This  former  disposal  area  is  located  directly  west  of  the  Upper  Camp 
area. 

Background.  In  1980  and  1983,  the  5099th  CEOS  shipped  200  drums  of  unknown 
material  (possibly  liquids)  from  Disposal  Area  B  to  Elmendorf  APB.  Disposal  area 
debris  was  moved  to  Disposal  Area  D  (CH2M  Hill  1994).  According  to  obsenrations 
made  during  the  1988  PA  (HMTC  1989),  Disposal  Area  B  appeared  clean  and 
regraded. 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  identify  stains,  debris,  or  surficial  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  observations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris,  if  any,  and  to 
determine  the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random 
locations  to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

Although  no  stains  were  noted  during  the  presurvey  visit  In  June  1994,  any  areas  of 
significant  staining  discovered  during  the  August  1994  SI  viiill  be  evaluated  for 
sampling.  A  nearby  water  seep  observed  during  the  presurvey  visit  in  June  1994  will 
be  sampled.  Soil  samples  may  be  collected  for  field  screening  to  determine  other 
potential  sampling  locations  for  fixed  laboratory  analysis.  These  sample  locations 
will  be  selected  in  the  field  from  potential  sources  or  contaminant  migration 
pathways  based  on  visual  obsenrations  as  described  in  the  SAP. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  will  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  point  into  a  nearby  structure  or  monument. 
In  addition,  ail  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and,  if 
possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary. 

It  is  estimated  that  up  to  two  soil  samples  and  one  surface  water  sample  from  a 
nearby  seep  will  be  collected  for  fixed  laboratory  analysis.  These  samples  will  be 
analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total  metals  analysis  by  ICP  and 
mercury  by  Cold  Vapor  AA. 

3.2.1 .4  AOC  3  Former  Disposal  Area  C  (Lower  Campi 

Description.  This  former  disposal  area  is  located  at  the  Lower  Camp  directly  east  of 
the  runway.  It  is  located  south  of  the  3,100-Barrel  Aboveground  Storage  Tank. 
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Background.  In  1980  and  1983.  the  5099th  CEOS  shipped  500  drums  of  liquids 
from  Disposal  Area  C  to  Elmendorf  AFB.  According  to  observations  made  during 
the  1988  PA  (HMTC  1989),  Disposal  Area  C  appeared  dean  and  regraded. 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposai  area  wili  be 
conducted  to  identify  stains,  debris,  or  surfidd  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  observations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris,  if  any,  and  to 
determine  the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random 
locations  to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

During  the  June  1994  presurvey,  stained  surface  soils  were  noted.  Therefore,  these 
stained  areas  will  be  evaluated  for  sampling.  Areas  of  interest  may  be  selected  as 
described  in  the  SAP  for  field  screening  to  determine  sampling  locations  for  fixed 
laboratory  analysis. 

The  location  of  ail  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collections  point  will  be  located  using  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  point  into  a  nearby  structure  or  monument. 
In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and,  if 
possible  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary. 

It  is  estimated  that  up  to  three  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total 
metals  by  ICP  and  mercury  by  Cold  Vapor  AA.  One  sample  will  be  analyzed  for 
pesticides  and  PCBs. 

3.2.1 .5  AOC  4  Former  Disposal  Area  D  (Upper  Camol 

Description.  This  former  disposal  area  is  located  south  of  the  top  Camp  area  along 
the  road  to  the  runway. 

Background.  In  1980  and  1983,  the  5099th  CEOS  shipped  drums  of  liquids  from 
Disposal  Areas  A,  B,  and  C  to  Elmendorf  AFB.  Debris  from  these  areas  was  moved 
to  Disposal  Area  D  (CH2M  Hill  1 994). 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  identify  stains,  debris,  or  surficial  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  observations  wili  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris  and  to  determine 
the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  locations 
to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

During  the  June  1994  presurvey,  stained  surface  soils  and  nearby  water  seeps  were 
noted.  These  areas  will  be  evaluated  for  sampling.  Areas  of  interest  may  be 
selected  as  described  in  the  SAP  for  field  screening  to  determine  sampiing  locations 
for  fixed  laboratory  analysis. 
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The  locetion  of  ell  sany)la8  end  the  eemple  identification  number  will  be  pieced  on  a 
map  of  the  site.  The  data  coHectlona  point  wBi  be  located  using  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  point  into  a  nearby  structure  or  monument 
In  addition,  aii  sampling  locations  wQi  be  dearly  marked  with  a  metai  rod  arKl,  if 
possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary. 

it  is  estimated  that  up  to  two  soil  samples  and  two  surface  water  samples  will  be 
collected  tor  fixed  laboratory  analysis.  These  samples  will  be  analyzed  for 
ORO/GRO,  VOCs,  SVOCs,  and  total  metals  arraiysis  by  ICP  and  mercury  by  Cold 
Vapor  AA. 

3JLi.6  AOC 14  Pumo/Fofmer  Diepoeal  Areas  E.  F  and  G  fMId-Mountelnl 

Description.  This  former  disposal  area  is  located  east  of  the  access  road  southeast 
of  AOC  4,  Former  Disposal  Area  D. 

Background.  According  to  obsenmtiorts  made  during  the  presun/ey,  visit  in  June 
1994,  there  are  three  possible  disposal  areas  located  along  the  hillside.  It  is 
speculated  that  one  of  these  areas  may  have  been  the  location  of  a  vehide 
maintenance  shop.  Water  seeps  were  observed  downgradient  (south)  of  the 
disposal  areas  and  metallic  debris  was  observed  in  the  disposal  areas. 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  idervtify  stains,  debris,  or  surfidai  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  observations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris  and  to  determine 
the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  locations 
to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

Although  no  stains  were  noted  during  the  presurvey  visit  in  June  1994,  any  areas  of 
significant  staining  discovered  during  the  August  1994  SI  will  be  evaluated  for 
sampling.  Nearby  water  seeps  observed  during  the  presunrey  visit  in  June  1994  will 
be  sampled,  in  addition  to  these  samples,  soil  samples  may  be  collected  for  field 
screening  to  determine  other  potent  sampling  locations  for  fixed  laboratory 
analysis.  These  locations  will  be  selected  in  the  field  from  potential  sources  or 
contaminant  migration  pathways  based  on  visual  observations  as  described  in  the 
SAP. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  will  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  pr^nt  into  a  nearby  structure  or  monument, 
in  addition,  all  sampling  locations  will  be  dearly  marked  with  a  metai  rod  and,  if 
possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary. 

It  is  estimated  that  up  to  five  soil  samples,  one  surface  water  sample  from  a  nearby 
seep,  and  one  sediment  sample  will  be  collected  for  fixed  laboratory  analysis. 
These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total  metals 
analysis  by  ICP  and  mercury  by  Cold  Vapor  AA. 


asst  ■i^»n>tW»>oifcpl<n^i«ni«^8«pltwb»rae.  19X 


36 


Final 

Rscycted 


3^1.7  AOC1S  Durop/FornwrDlgPTtf*ft*T1tH(Whll»Alte»Af^ 

'ir 

Description.  This  tbrmer  disposal  area  is  iocated  south  of  AOC  1 1 ,  Septic  Tank  at 
the  Upper  Camp. 

Background.  According  to  observations  made  during  the  presunrey  visit  in  June 
1 994,  there  are  stained  soii  and  metaliic  debris  located  in  this  area. 

Technical  Approach.  An  initial  walk  arouruj  the  perimeter  of  tfte  disposal  area  will  be 
conducted  to  identify  stains,  debris,  or  surficid  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  observations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  l^book. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris  and  to  determine 
the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  locations 
to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-dremm  map. 

During  the  June  1994  presurvey,  stained  surface  soils  and  metallic  debris  were 
noted.  Therefore,  these  stained  areas  will  be  evaluated  for  sampling.  Areas  of 
interest  may  be  selected  as  described  in  the  SAP  for  field  screening  to  determine 
sampling  locations  for  fixed  laboratory  analysis. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  will  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  ^e  point  into  a  nearby  structure  or  monument. 
In  addition,  ail  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and,  if 
possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary 

it  is  estimated  that  up  to  three  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total 
metals  analysis  by  ICP  and  mercury  by  Cold  Vapor  AA. 

3.2.1 .8  AOC  1 6  Dump/Former  Disposal  Area  I  (Upper  Camp.  Second  SummKI 

Description.  This  former  disposal  area  is  located  on  top  of  the  second  summit  near 
the  Upper  Camp. 

Background.  According  to  obser>mtions  made  during  the  presurvey  visit  in  June 
1994,  there  are  stained  soil  and  metallic  debris  located  in  this  area.  It  is  speculated 
that  this  area  may  have  been  the  location  of  a  maintenance  shop. 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  visually  identify  stains,  debris,  or  surficial  features  such  as  seeps, 
standing  water,  and  depressions  in  ttie  ground.  These  observations  will  be 
recorded  on  a  hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris  and  to  determine 
the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  locations 
to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

During  the  June  1994  presunrey,  stained  surface  soils  and  metallic  debris  were 
noted.  Therefore,  the  stained  areas  vrill  be  evaluated  for  sampling.  Areas  of  interest 
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may  be  selected  as  described  in  the  SAP  for  field  screening  to  determine  sampling 
locations  for  fixed  laboratory  analysis. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  Mnll  be  located  using  a  Brurtton  compass 
and  a  fiberglass  tape  measure  to  tie  tfte  point  into  a  nearby  structure  or  mrmument. 
In  addition,  all  sampling  locations  wilt  be  dearli^'  marked  with  a  metal  rod,  and,  if 
possible  a  labeled  wooden  stake  so  ttiat  the  sampling  point  can  be  revisited,  if 
necessary 

It  is  estimated  that  up  to  three  soil  samples  and  one  surface  water  sample  will  be 
collected  for  fixed  laboratory  analysis.  These  sampies  will  be  analyzed  for 
DRO/GRO,  VOCs,  SVOCs,  and  total  metals  analysis  by  ICP  and  mercury  by  Cold 
Vapor  AA. 

3.2.1 .9  AOC  17  Dump/Former  Dlanosal  Area  J  (Lower  Camp,  South  End  of 
Runway^ 

Description.  This  former  disposal  area  is  located  west  of  the  southern  end  of  the 
runway. 

Background.  According  to  observations  made  during  the  presunrey  visit  in  June 
1 994,  there  are  debris,  possibly  from  an  airplane  wreck,  and  surface  pits  that  may 
contain  buried  drums. 

Technical  Approach.  An  initial  walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  identify  stains,  debris,  or  surficial  features  such  as  seeps,  standing 
water,  and  depressions  in  the  ground.  These  observations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris,  and  to  determine 
the  extent  of  the  disturbed  soil.  The  size  of  the  area  will  be  measured  at  random 
locations  to  delineate  the  landfill  boundaries  and  recorded  on  a  hand-drawn  map. 

Although  no  stains  were  noted  during  the  presurvey  visit  in  June  1994,  any  areas  of 
significant  staining  discovered  during  the  August  1994  SI  will  be  evaluated  for 
sampling.  No  water  seeps  were  noted  during  the  June  1994  presurvey  visit.  Soil 
samples  may  be  collected  for  field  screening  to  determine  other  potential  sampling 
locations  for  fixed  laboratory  analysis.  These  sample  locations  will  be  selected  in 
the  field  from  potential  sources  or  contaminant  migration  pathways  based  on  visual 
observations  as  described  in  the  SAP. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  wilt  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  point  into  a  nearby  structure  or  monument. 
In  addition,  a^'  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and,  if 
possible,  a  laoeled  wooden  stake  so  that  the  sampling  point  can  be  revisited,  if 
necessary 

It  is  estimated  that  up  to  two  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total 
metals  analysis  by  ICP  and  mercury  by  Cold  Vapor  AA. 
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3^1.10  AOC  18  Dumn/Formf  Di>oo«al  Afa  K  fl-oww  Cmo.  North  End  of 
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DascriPtion.  This  former  disposal  area  is  located  west  of  the  runway  near  AOC  9. 
Temporary  Warm  Storage. 

pa/^qiTMinri  According  to  observations  made  during  the  presurvey  visit  in  June 
1994,  this  may  be  a  former  dump  area. 

Ta^nirai  Apprnflch  An  initial  Walk  around  the  perimeter  of  the  disposal  area  will  be 
conducted  to  Identify  stains,  debris,  or  surficial  features  such  as  seeps,  standing 
water,  and  depressions  In  the  ground.  These  observations  will  be  recorded  on  a 
hand-drawn  map  or  in  the  field  logbook. 

A  metal  survey  will  be  conducted  to  locate  buried  metallic  debris  and  to  determine 
the  extent  of  the  debris.  The  size  of  the  area  will  be  measured  at  random  to 
delineate  the  lartdfiii  boundaries  and  recorded  on  a  hand-drawn  map. 

Although  no  stains  were  noted  during  ttte  presurvey  visit  In  June  1994,  any  areas  of 
significant  staining  discovered  during  the  August  1994  SI  will  be  evaluated  for 
sampling.  No  water  seeps  were  observed  during  the  presunrey  visit  in  June  1994. 
Soil  samples  may  be  collected  for  field  saeening  to  determine  other  potential 
sampling  locations  for  fixed  laboratory  analysis.  These  locations  will  be  selected  in 
the  field  from  potential  sources  or  contaminant  migration  pathways  based  on  visual 
site  observations  as  described  in  the  SAP. 

The  location  of  all  samples  and  the  sample  identification  number  will  be  placed  on  a 
map  of  the  site.  The  data  collection  point  will  be  located  using  a  Brunton  compass 
and  a  fiberglass  tape  measure  to  tie  the  point  into  a  nearby  structure  or  monument. 
In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal  rod  and,  if 
possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be  revisited.  If 
necessary 

It  is  estimated  that  up  to  one  soil  sample  will  be  collected  for  fixed  laboratory 
analysis.  This  sample  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total 
metals  analysis  by  ICP  and  mercury  by  Cold  Vapor  AA. 

3.2.2  Petroleum,  Oils,  and  Lubricants  (POLe) 

This  category  includes  one  IRP  site  and  nine  AOC  that  have  been  designated  as 
POLs.  The  site  and  AOC  numbers  and  names  included  under  this  category  are  as 
follows: 

•  OT001  White  Alice  Site; 

•  AOC  5  Vehicle  Maintenance  Shop  (Upper  Camp); 

•  AOC  6  Two  1CX)-Barrel  Aboveground  Diesel  Tanks  (Upper  Camp); 

•  AOC  7  One  3,100-Barrel  Aboveground  Diesel  Tank  (Lower  Camp): 

•  AOC  8  Temporary  Air  Terminal  Building  (Lower  Camp): 

•  AOC  9  Temporary  Warm  Storage  (Lower  Camp): 

•  AOC  1 0  Runway/Roadway  Oiling  (Upper  and  Lower  Camp); 

•  AOC  11  Septic  Tank  (Upper  Camp): 

•  AOC  12  Small  Day  Tanks  (6)  (Upper  Camp);  and 

•  AOC  13  Water  Pump  House  (Mid-Mountain). 
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A  description  of  the  site  or  AOC,  background  data,  and  the  technical  approach  for 
each  site  and  AOC  is  provided  in  the  following  subsections. 

3^1  OT001  White  Alice  Site 

Description.  Site  OT001  consists  of  the  fomter  WACS  site  (two  30-foot  high  disk 
antennas,  and  four  60-foot  high  tropospheric  antennas  and  a  Dormitory  and 
Equipment  Building,  located  at  the  Upper  Camp. 

Background.  Suspected  contaminants  at  this  area  indude  oils  and  PCBs. 

Technical  Approach.  A  visual  inspection  will  be  performed  on  the  WACS  and  the 
areas  adjacent  to  it.  During  the  field  inspection,  areas  of  interest  \mII  be  identified. 
These  include  stained  areas,  areas  with  stressed  vegetation,  groundwater  seeps, 
and  areas  directly  downgradient  from  potential  sources. 

Areas  in  which  significantly  stained  soils  are  observed  (such  as  the  Bay  Doors  and 
antenna  areas)  will  be  sampled  for  laboratory  analysis.  If  no  areas  of  interest  are 
identified,  soil  samples  will  be  collected  for  field  screening  to  determine  potential 
sampling  locations  for  fixed  laboratory  an^sis.  These  locations  will  be  selected  in 
the  field  from  potential  sources  or  contaminant  migration  pathways  based  on  visual 
observations  as  described  in  the  SAP.  Soil  samples  may  be  collected  at  the  surface 
and  at  shallow  subsurface  depth  based  on  field  observations  of  the  '<spth  of 
potential  contamination. 

The  locations  of  all  samples  and  the  sample  identification  nurr^bers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  worsen  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  is  estimated  that  up  to  three  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  pesticides  and  PCBs.  In  addition,  one 
of  the  samples  will  be  selected  for  fixed  laboratory  analysis  of  DRO/GRO,  VOCs,  and 
SVOCs. 

3.2.2.2  AOC  5  Vehicle  Maintenance  Shop  fUpoer  Camoi 

Description.  The  Auto  Maintenance  Shop  is  located  at  the  northwest  corner  of  the 
Upper  Camp  area.  A  fuel  tank  is  located  on  the  south  side  of  this  building  with  a 
pipeline  from  the  tanks  leading  to  the  southeast. 

Background.  The  Vehicle  Maintenance  Shop  was  used  to  fix  and  refuel  motor 
vehicles.  Possible  contaminants  include  petroleum  products,  paints,  thinners, 
batteries,  antifreeze,  and  degreasing  solvents. 

Technical  Approach.  A  visual  inspection  wll  be  performed  on  all  fuel  storage  tanks, 
buildings  housing  fuel  tanks,  floor  drain  outfalls,  and  the  areas  adjacent  to  each 
potential  source.  During  the  field  inspection,  areas  of  interest  will  be  identified. 
These  include  stained  areas,  areas  with  stressed  vegetation,  groundwater  seeps, 
floor  drain  outfalls,  or  areas  directly  downgradient  from  potential  sources. 
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Samples  will  be  collected  from  areas  of  interest  or,  if  no  areas  of  interest  are 
identified,  soil  samples  will  be  collected  for  field  screening  to  determine  potential 
sampling  locations  for  fixed  laboratory  analysis.  Tbese  locations  will  be  selected  in 
the  field  from  potential  sources  of  contaminant  migration  pathways  based  on  visual 
observations  as  described  in  the  SAP.  Soil  samples  may  be  collected  at  the  surface 
and  at  shallow  subsurface  depth  based  on  field  observations  of  the  depth  of 
potential  contamination. 

The  locations  of  all  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

K  is  estimated  that  up  to  three  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total 
met^s  analysis  by  iCP  and  mercury  by  Cold  Vapor  AA.  One  sample  will  be 
analyzed  for  pesticides  and  PCBs. 

3.2.2.3  AOC  6  Two  100-Barrel  Aboveground  Diesel  Tank  flipper  Camoi 

Description.  This  AOC  is  located  near  the  Upper  Camp  Area,  approximately  200 
feet  northeast  of  the  Dormitory  Building.  The  area  consists  of  two  100-barrel 
aboveground  diesel  storage  tanks. 

Background.  Contaminants  that  may  have  been  spilled  during  loading  or  unloading 
or  from  spills  or  leaks  include  diesel  and  gasoline-range  organics,  oils  and 
lubricants,  and  possible  solvents. 

Technical  Approach.  A  visual  inspection  will  be  performed  on  all  fuel  storage  tanks, 
buildings  housing  fuel  tanks,  floor  drain  outfalls,  and  the  areas  adjacent  to  each 
potential  source.  During  the  field  inspection,  areas  of  interest  will  be  identified. 
These  include  stained  areas,  areas  with  stressed  vegetation,  groundwater  seeps, 
floor  drain  outfalls,  or  areas  directly  downgradient  from  potential  sources. 

During  the  June  1994  presurvey,  stained  surface  soils  were  noted.  Therefore,  these 
stained  areas  will  be  evaluated  for  sampling.  Areas  of  interest  may  be  selected  as 
described  in  the  SAP  for  field  screening  to  determine  sampling  locations  for  fixed 
laboratory  analysis.  Soil  samples  may  be  collected  at  the  surface  and  at  shallow 
subsurface  depth  based  on  field  obsenrations  of  the  depth  of  potential 
contamination. 

The  locations  of  all  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  I  estimated  that  up  to  four  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  and  SVOCs. 
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3^4  AQC7  On4^3.1QO-B4iTtlAfaov4QroundDie«»lTank(LCT^ 

Description.  This  AOC  is  located  at  the  Lowfer  Camp  Area  east  of  the  airstrip.  It  was 
composed  of  a  3,100-barrel  abovegrourKf  diesel  storage  tank  that  has  been 
removed. 

Background.  During  Base  operations,  diesel  spills  are  likely  to  have  occurred 
during  loading  arxi  unloading  of  fuel,  ft  nnay  be  possible  that  other  fuel  products  or 
solvents  may  have  been  stored  in  the  tank  at  one  time. 

Technical  Approach.  A  visual  inspection  will  be  performed  on  the  fuel  storage  tank 
location  and  the  areas  adjacent  to  the  potential  source.  Durirrg  the  field  insp^on, 
areas  of  interest  will  be  identified.  These  include  stained  areas,  areas  with  stressed 
vegetation,  groundwater  seeps,  or  areas  directly  downgradient  from  (xitential 
sources. 

During  the  June  1994  presurvey,  stained  surface  soils  were  noted  near  a  pipeline. 
Therefore,  these  stained  soils  will  be  evaluated  for  sampling.  Areas  of  interest  may 
be  selected  as  described  in  the  SAP  for  field  screening  to  determine  sampling 
locations  for  fixed  laboratory  analysis.  Soil  samples  may  be  collected  at  the  surface 
and  at  shallow  subsutfoce  depth  based  on  field  ob^nmUons  of  the  depth  of 
potential  contamination. 

The  locations  of  all  samples  and  the  sivnpie  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  irrto  a  nearby  structure  or 
monument  In  addition,  all  sampling  locations  will  be  dearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

it  is  estimated  that  up  to  two  soil  samples  and  a  surface  water  sample  will  be 
collected  for  fixed  laboratory  analysis.  Soil  samples  will  be  analyzed  for  DRO/GRO, 
VOCs,  and  SVOCs.  Water  samples  will  be  anal^ed  for  DRO/GRO,  VOCs,  SVOCs, 
and  total  metals  analysis  by  ICP  and  mercury  by  Cold  Vapor  AA. 

3.2.2.5  AOC  8  Temporary  Air  Terminal  Bulldirxa  /Lower  Camol 

Description.  The  Temporary  Air  Termind  is  located  at  the  Lower  Camp  Area  directly 
west  of  the  airstrip. 

Background.  Possible  contamination  related  to  the  Terminal  indude  fuels,  PCBs 
from  building  electronics,  solvents,  thinners,  oils  and  lubricants,  and  pestiddes. 

Technical  Approach.  A  visual  inspection  will  be  performed  in  and  around  the 
structure  induding  floor  drain  outtalls  and  the  areas  adjacent  to  tire  potential  source. 
During  the  field  inspection,  areas  of  interest  will  be  identified.  These  indude  stained 
areas,  areas  with  stressed  vegetation,  groundwater  seeps,  floor  drain  outfoiis,  or 
areas  directly  downgradient  from  potentid  sources. 

During  the  June  1994  presurvey,  stained  surface  soils  were  noted.  Therefore,  these 
stained  areas  will  be  evaluated  for  sampling.  Areas  of  interest  may  be  selected  as 
described  in  the  SAP  for  field  screening  to  determine  sampling  locations  for  fixed 
laboratory  analysis.  Soil  samples  may  be  colleded  at  the  surface  and  at  shallow 
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subsurface  depth  based  on  field  observations  of  the  depth  of  potential 
contamination. 

The  locations  of  all  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  coiiection  points  wiil  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  all  sampling  locations  will  be  dearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  v»>oden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  is  estimated  that  up  to  three  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  ORO/GRO,  VOCs,  and  SVOCs.  In 
addition,  one  of  the  soil  samples  will  be  analyzed  for  pesticides  and  PCBs. 

3.2.2.5  AOC  9  Temporary  Warm  Storage  (Lower  Camp> 

Description.  The  AOC  is  located  southwest  of  the  Air  Terminal  and  was  used  to 
store  equipment  and  supplies. 

Background.  Possible  contamination  related  to  this  AOC  include  fuels,  PCBs  from 
building  electronics,  solvents,  thinners,  oils  and  lubricants,  and  pestiddes. 

Technical  Approach.  A  visual  inspedion  will  be  performed  in  and  around  the 
strudure  including  floor  drain  outfalls  and  the  areas  adjacent  to  the  potential  source. 
During  the  field  inspedion,  areas  of  interest  will  be  identified.  These  include  stained 
areas,  areas  with  stressed  vegetation,  groundwater  seeps,  floor  drain  outfalls,  or 
areas  diredly  downgradient  from  potential  sources. 

During  the  June  1 994  presurvey,  stressed  vegetation  was  noted.  Therefore,  areas 
of  interest  near  the  stressed  vegetation  will  be  evaluated  for  sampling.  If  no  areas  of 
interest  are  identified,  soil  samples  will  be  colleded  for  field  screening  to  determine 
other  potential  sampling  locations  for  fixed  laboratory  analysis.  These  locations  will 
be  seleded  in  the  field  from  potential  sources  or  contaminant  migration  pathways 
based  on  visual  observations  as  described  in  the  SAP.  Soil  samples  may  be 
collected  at  the  surface  and  at  shallow  subsurface  depth  based  on  field 
observations  of  the  depth  of  potential  contamination. 

The  locations  of  all  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  coiiection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or  . 
monument.  In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal 
rod  and,  if  possible  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  is  estimated  that  up  to  four  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  and  SVOCs.  In 
addition,  one  of  the  soil  samples  wiil  be  analyzed  for  pesticides  and  PCBs. 

3.2.2.6  AOC  10  Runwav/Roadwav  Oiling  flipper  and  Lower  Camp) 

Description.  The  Runway  is  approximately  4,000  feet  in  length.  It  is  located  at  the 
Lower  Camp  Area.  A  3-mile  long  gravel  road  leads  to  the  Upper  Camp  Radar 
Station. 
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Background.  Reports  indicate  that  recycled  oils  were  placed  on  the  runway  and 
road  to  control  dust.  Possible  contamination  related  to  this  AOC  include  oils  and 
lubricants,  PCBs  and  solvents  in  waste  oil,  and  pesticides. 

Technical  Approach.  A  visual  inspection  will  be  performed  on  the  Runway  and  the 
areas  adjacent  to  the  Runway.  During  the  field  inspection,  areas  of  interest  will  be 
identified.  These  include  stained  areas,  areas  with  stressed  vegetation, 
groundwater  seeps,  and  areas  directly  downgradient  from  potential  sources. 

Areas  in  which  stairted  soils  are  obsen/ed  will  be  evaluated  for  sampling.  H  no  areas 
of  interest  are  identified,  soil  samples  will  be  collected  for  field  screening  to 
determine  other  potential  sampling  locations  for  fixed  laboratory  analysis.  These 
locations  will  be  selected  in  the  field  from  potential  sources  of  contaminant 
migration  pathways  based  on  visual  observations  as  described  in  the  SAP.  Soil 
samples  may  be  collected  at  the  surface  and  at  shallow  subsurface  depth  based  on 
field  obsenrations  of  the  depth  of  potential  contamination. 

The  locations  of  ail  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  all  sampling  locations  will  be  clearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  is  estimated  that  up  to  two  soil  samples  and  one  sediment  sample  will  be 
collected  for  fixed  laboratory  analysis.  These  samples  will  be  analyzed  for 
DRO/GRO,  VOCs,  SVOCs,  pASticides  and  PCBs,  and  total  metals  by  ICP  and 
mercury  by  Cold  Vapor  AA. 

3.2,2.7  AOC  1 1  Septic  Tank  flipper  Carnot 

Description.  The  Septic  Tank  is  located  south  of  AOC  6,  Two  100-Bc>  el  Diesel 
Aboveground  Storage  Tanks. 

Background.  Potential  contaminants  include  solvents  and  metals  that  may  have 
been  disposed  of  in  the  septic  tank. 

Technical  Approach.  A  visual  inspection  will  be  performed  on  the  Septic  Tank  and 
the  areas  adjacent  to  it.  During  the  field  inspection,  areas  of  interest  will  be 
identified.  These  include  stained  areas,  areas  with  stressed  vegetation,  groundwater 
seeps,  and  areas  directly  downgradient  from  potential  sources. 

The  locations  of  all  samples  and  the  sample  identification  numbers  wilt  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument. 

It  is  estimated  that  up  to  one  sludge  sample  will  be  collected  from  inside  the  tank. 
The  sample  will  be  collected  for  fixed  laboratory  analysis.  This  sample  will  be 
analyzed  for  DRO/GRO,  VOCs,  SVOCs,  and  total  metals  analysis  by  ICP  and 
mercury  by  Cold  Vapor  AA. 
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3^8  AOC 12  Small  DavTanto  (»fa)  Olpper  Camp) 


Descfiption.  The  Small  Day  Tanks  are  located  next  to  each  White  Alice  Radio 
Antenna  panel  and  by  two  additional  antenna  setups. 

Background.  Possible  contamination  related  to  these  tanks  include  fuels  solvents 
and  PCBs  that  may  have  been  in  waste  oils  used  for  dust  control. 

Technical  APDfoach.  A  visual  inspection  will  be  performed  in  and  around  each  of 
the  tanks  and  buildings  housing  the  tank  structure  including  floor  drain  outfalls  and 
the  areas  adjacent  to  the  potential  source.  During  the  field  inspection,  areas  of 
interest  will  be  identified.  These  irtdude  stained  areas,  areas  with  stressed 
vegetation,  groundwater  seeps,  floor  drain  outfalls,  or  areas  directly  downgradient 
from  potential  sources. 

Areas  in  which  stained  soils  are  observed  will  be  evaluated  for  sampling.  If  no  areas 
of  concern  are  identified,  soil  samples  will  be  collected  for  field  screening  to 
determine  other  potential  sampling  locations  for  fixed  laboratory  analysis.  These 
locations  will  be  selected  in  the  field  from  potential  sources  or  contaminant 
migration  pathways  based  on  visual  observations  as  described  in  the  SAP.  Soil 
samples  may  be  collected  at  the  surface  and  at  shallow  subsurface  depth  based  on 
field  observations  of  the  depth  of  potential  contamination. 

The  locations  of  all  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  ail  sampling  locations  will  be  clearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  is  estimated  that  up  to  up  to  six  soil  samples  will  be  collected  for  fixed  laboratory 
analysis.  These  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  and  SVOCs.  In 
addition,  two  soil  samples  will  be  analyzed  for  pesticides  and  PCBs. 

3.2.2.9  AOC  13  Water  Pump  House  (Mid-Mountain) 

Description.  The  Pump  House  is  located  to  the  east  of  the  Access  Road  south  of 
AOC  14,  Former  Disposal  Areas  E,  F.  and  G. 

Background.  There  Is  a  generator  located  in  the  Pump  House  that  may  be  a 
potential  source  of  contamination  from  fuel  spills. 

Technical  Approach.  A  visual  inspection  will  be  performed  in  and  around  the 
structure  including  floor  drain  outfalls  and  the  areas  adjacent  to  the  potential  source. 
During  the  field  inspection,  areas  of  interest  will  be  identified.  These  include  stained 
areas,  areas  with  stressed  vegetation,  groundwater  seeps,  floor  drain  outfalls,  or 
areas  directly  downgradient  from  potential  sources. 

During  the  June  1994  presurvey,  stained  surface  soils  were  noted.  These  stained 
areas  will  be  evaluated  for  sampling.  Areas  of  interest  may  be  selected  as 
described  in  the  SAP  for  field  screening  to  determine  sampling  locations  for  fixed 
laboratory  analysis.  Soil  samples  may  be  collected  at  the  surface  and  at  shallow 
subsurface  depth  based  on  field  obsenrations  of  the  depth  of  potential 
contamination. 
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The  locations  of  all  samples  and  the  sample  identification  numbers  will  be  placed  on 
a  map  of  the  site.  The  data  collection  points  will  be  located  using  a  Brunton 
compass  and  a  fiberglass  tape  measure  to  tie  the  points  into  a  nearby  structure  or 
monument.  In  addition,  all  sampling  locations  will  be  dearly  marked  with  a  metal 
rod  and,  if  possible,  a  labeled  wooden  stake  so  that  the  sampling  point  can  be 
revisited,  if  necessary. 

It  is  estimated  that  up  to  two  soil  samples,  one  surface  water  sample  and  one 
groundwater  sample  from  the  water  well  will  be  collected  for  fixed  laboratory 
analysis.  Soil  samples  will  be  analyzed  for  DRO/GRO,  VOCs,  and  SVOCs.  One  soil 
sample  will  be  analyzed  for  pestiddes  and  RGBs.  The  surface  water  sample  will  be 
anal^ed  for  DRO/GRO,  VOCs,  SVOCs,  and  total  metals  analysis  by  ICP  and 
mercury  by  Cold  Vapor  AA.  The  Water  Weil  sample  will  by  analyzed  for  DRO/GRO, 
VOCs,  and  SVOCs. 
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4.0  PREUMINARY  ASSESSMENT/SITE  INSPECTION  REPORT 


Following  completion  of  field  activities  and  receipt  of  all  analytical  results,  a  PA/SI 

report  will  be  prepared.  The  PA/Si  report  will  be  prepared  in  accordance  with  EPA 

(EPA 1991)  and  ^r  Force  (Air  Force  1993)  guidance.  The  report  will  include  detailed 

discussions  of  the  following: 

•  description  of  Granite  Mount^n  RRS; 

•  operational  history  of  Granite  Mountain  RRS; 

•  project  activities,  including  the  limited  literature  review,  PA/SI  field  activities, 
waste  management,  field  QA/QC,  laboratory  analysis,  and  data  evaluation; 

•  physical  setting,  including  geology,  hydrology,  hydrogeology,  climate,  and 
demography; 

•  discussion  of  analytical  results; 

•  summary  of  analytical  results  in  appropriate  formats  (i.e.,  tables,  bar  charts, 
figures,  etc.); 

•  evaluation  of  whether  any  releases  from  the  IRP  sites  or  AOCs  have  occurred; 

•  evaluation  of  potential  pathways  and  targets  of  concern  for  any  identified 
releases; 

•  location  map  showing  all  IRP  sites  and  AOCs.  sampling  locations,  and  potential 
areas  of  contamination;  and 

•  recommendations  for  each  IRP  site  or  AOC. 
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5.0  PROJECT  SCHEDULE 


The  proposed  project  schedule  for  all  te^nr.ical  activities  is  shown  in  Figure  5-1 .  A 
presun/ey  site  visit  was  conducted  by  Air  Fcr  .e  personnel  in  June  1994.  Information 
obtained  during  this  presurvey  was  useo  to  finaiize  the  Work  Plan  and  SAP  in 
preparation  for  the  PA/Si  field  activities.  Planning  and  coordination  of  the  field 
activities  began  in  late  July  1994  and  will  continue  through  the  finalization  of  the 
planning  documents.  Fieldwork  will  begin  on  22  August  1994  and  is  expected  to 
last  approximately  10  days.  Preparation  of  the  PA/SI  report  will  begin  after  fieldwork 
is  complete. 


(55)  •Agranit«\wort(plan\granwp\Septamber  22. 1994 


49 


Final 

Racyclad 


50 


6.0  REFERENCES 


CH2M  Hill.  1994  (January).  Preliminary  Assessment.  Granite  Mountain. 

Hazardous  Materials  Technical  Center.  1989  (April),  installation  Restoration 
Program,  Preliminary  Assessment.  Granite  Mountain  Radio  Relay  Station.  Alaska. 

U.S.  Air  Force.  1993  (September).  Handbook  for  the  Installation  Restoration  Program 
Remedial  Investigations  and  Feasibility  Studies.  Headquarters,  Air  Force  Center 
for  Environmental  Excellence. 

U.S.  Environmental  Protection  Agency.  1991  (September).  Guidance  for  Performing 
Preliminary  Assessments  Under  CERCLA.  EPA/540/G-91  /01 3. 

U.S.  Geological  Survey.  1993.  Groundwater  Site  Inventory  Database. 


(5S)  •l\aranjla\¥Mrkplan\grafM»p\S«pl«mb«r22. 1994 


51 


Final 

RacycM 


(intentionally  blank) 


(5S)  af«erante\wo(lq)lan\s>anwp\S«pMnb«r  22. 19M 


52 


Find 

RscyclMl 


APPENDIX  A 


PCB  CLEARANCE  AND  FINDING  OF  NO  SIGNIFICANT 
CONTAMINATION  CERTIFICATES  FOR  GRANITE  MOUNTAIN  RADIO  REUY  STATION.  ALASKA 


Source:  HMTC,  1989 


;  DEC 


fJIPXJIG  OF  NO  SIGNIFICANT  CONTAMINATION 

GIANITE  MOUNTAIN  RADIO  RELAX  SITE 

TJils  #*e*ai  r*al  property  contains  no  known  contamination  as 
apeeiXicd  by  tha  Reaourea  Conaorvation  and  Recovery  Act  of  1976 
(RCRA).  aa  amended,  the  Toxic  Substance  Control  Act  of  1976,  the 
Comprehensive  Env irone^''^’ xi  Response,  Compensation  and  Liability 
Act  of  1980,  the  implementing  Environmental  Protection  Agency, 
federal  regulations  (MO  CFR  26t,  262,  263,  and  761),  ,^nd  the 

Federal  Property  Management  Regulations  (4i  CFR  101). 


BILL  t.  SLONE,  WS- 1 3 
Chief,  Operating  Engineers 


DESCRIPTION  OF  SITE: 


The  parcel  of  land  to  be  excessed  is  in  ME  1/4,  SEC  1,  T.  IS..  R. 
13W.,  K.R.M,  (Candle  Quad). 


The  excess  area  is  more  specifically  described  at  TAB-A  of  the 
Declaration  of  Excess. 
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BILL  l\  SLONE,  NS-tS 
Chief,  Operating  Engineers 


OESCBIPTIOM  OF  SITE: 

The  parcel  of  land  to  be  excessed  Is  In  N£  1/4,  SEC  1,  T.  IS.,  R. 
13W.,  K.R.M.  (Candle  Quad). 

The  excess  area  Is  more  specifically  described  at  TAB-A  of  the 
Declaration  of  Excess. 
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Appendix  B 


Granite  Mountain  Test  Pit  Logs 

and  Sieve  Analyses 
Source:  CH2M  Hill 
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United  States  Air  Force 
611th  Air  Support  Group 
611th  Civil  Engineer  Squadron 


Elmendorf  AFB,  Alaska 


Final 

Granite  Mountain  RRS, 
Alaska 


Preliminary  Assessment/ 
Site  Inspection 
Sampling  &  Analysis  Plan 


September  1994 


By: 


JACOBS  ENGINEERING  GROUP  INC. 
600  17th  Street.  Suite  1  lOON 
Denver.  CO  80202 


PREFACE 


This  Sampling  and  Analysis  Plan  (SAP)  describes  the  requirements  for  the  expected 
tasks  and  activities  needed  to  complete  the  investigation  activities  at  Granite 
Mountain  Radio  Relay  Station  according  to  the  requirements  of  Contract  No. 
F41 624-94-D-8046,  Delivery  Order  8.  between  the  U.S.  Air  Force  and  Jacobs 
Engineering  Group  Inc.  it  was  de>^ioped  to  make  certain  that  all  environmental 
data  generated  for  the  project  are  sdentHicaily  valid,  defensible,  comparable,  and  of 
known  and  acceptable  precision  and  accuracy.  The  SAP  has  been  prepared  in 
accordance  with  format  and  content  requirements,  as  applicable,  of  the  Handbook 
for  the  Installation  Restoration  Program  Statements  of  Work  prepared  by  the  Air 
Force  Center  for  Environmental  Excellence  (AFCEE),  Brooks  Air  Force  Base,  dated 
September  1993. 

The  Jacobs  Engineering  Group  Inc.  Project  Manager  for  this  contract  is  Ms.  Joyce 
Miyagishima.  The  Contracting  Officer's  Representative  for  the  AFCEE  is  Mr.  Samer 
Karmi. 


Approved: 


Program  Manager 
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limited  objectives  of  this  report  arui  the  ongoing  nature  of  the  IRP,  along  with  the 
evolving  knowiedge  of  site  conditions  and  chemical  effects  on  the  environment  and 
health,  must  be  cortsidered  when  evaluating  this  report,  since  subsequent  facts  may 
become  known  which  may  make  this  report  premature  or  inaccurate.  Acceptance 
of  this  report  in  performance  of  the  contract  under  which  it  is  prepared  does  not 
mean  that  the  Air  Force  adopts  the  conclusions,  recommendations  or  other  views 
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1.0  rUALTTY  ASSURANCE  PROJECT  PLAN 


This  Quality  Assurance  Project  Plan  (QAPP)  is  the  first  part  of  the  Granite  Mountain 
Radio  Relay  Station  (RRS)  Sampling  and  Analysis  Plan  (SAP)  prepared  by  Jacobs 
Engineering  Group  Inc.  (Jacobs).  Section  2.0  of  this  document  contains  the  Field 
Sampling  Plan  (FSP).  The  QAPP  describes  quality  assurance  (QA)  and  quality 
control  (QC)  procedures  that  will  be  performed  during  the  1994  fieldwork  and 
laboratory  analyses.  The  fieldwork  and  analyses  will  be  conducted  as  part  of  the 
1994  preliminary  assessment/site  investigation  (PA/Si).  These  investigations  are 
part  of  the  U.S.  Air  Force  (Air  Force)  installation  Restoration  Program  (IRP),  which  is 
administered  by  the  Air  Force  Center  for  Environmental  Excellence  (AFCEE),  Brooks 
Air  Force  Base  (AFB).  This  QAPP  is  a  companion  document  to  the  PA/Si  Work  Plan 
(Work  Plan). 

1.1  INTRODUCTION 

The  activities  to  be  performed  under  the  PA/SI  at  Granite  Mountain  RRS  are 
designed  to  assess  environmental  conditions  and  evaluate  existing  sites  and  areas 
of  concern  (AOCs)  through  the  collection  of  field  data,  including  the  collection  of  soil 
and  water  samples.  These  data  are  intended  to  support  recommendations  for 
further  actions  at  Granite  Mountain  RRS;  therefore,  the  data  generated  must  comply 
with  data  quality  deliverables  suitable  for  a  site  assessment. 

The  FSP  describes  specific  field  operations  including  procedures  for  field  sampling, 
sample  handling,  the  field  QA/QC  program,  and  record  keeping.  Appendices  for 
this  SAP  include  Appendix  A,  Laboratory  Quality  Assurance  Project  Plan  (LQAPP); 
Appendix  B,  Immunoassay  Screening  Instructions;  Appendix  C,  Field  Forms;  and 
Appendix  0,  Instrument  Operation  Manuals. 

1 .1 .1  The  U.S.  Air  Force  installation  Restoration  Program 

This  SAP  was  prepared  in  accordance  with  all  applicable  Air  Force  and  U.S. 
Environmental  Protection  Agency  (EPA)  guidance  including  EPA’s  Interim 
Guidelines  and  Specifications  hr  Preparing  Quality  Assurance  Project  Plans,  QAMS- 
005/80  (EPA  1980).  As  appropriate,  this  document  follows  the  outline  for 
Comprehensive  Environmental  Response,  Compensation,  and  Liability  Act  of  1980 
(CERCLA)  planning  documents,  as  provided  in  the  Handbook  For  The  Installation 
Restoration  Program  (IRP)  Remedial  Investigations/Feasibility  Studies  (RIIFS), 
Volume  I,  (Air  Force  1993)  and  the  EPA  manual.  Guidance  for  Performing  Preliminary 
Assessments  under  CERCLA  (EPA  1991a).  In  addition,  this  document  incorporates 
the  requirements  specified  in  the  Installation  Restoration  Program  Information 
Management  System  (IRPIMS)  Data  Loading  Handbook,  Version  2.2  (Air  Force  1991). 

1.1.2  Purpose  and  Scope 

The  purpose  of  this  QAPP  is  to  define  the  QA  and  QC  procedures  that  will  be  used 
to  ensure  data  generated  during  the  investigation  are  precise,  accurate, 
representative,  comparable,  and  complete.  The  SAP  defines  the  function,  specific 
responsibilities,  and  authorities  for  data  quality.  It  also  prescribes  the  requirements 
for  ensuring  that  the  environmental  investigation  for  Granite  Mountain  RRS  is 
planned  and  executed  in  a  manner  consistent  with  Air  Force  guidelines.  The  Work 
Plan  describes  the  rationale  for  the  proposed  environmental  sampling  program,  the 
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data  naada  and  uaaa,  and  tha  ovaraU  objactivas  for  the  project.  This  QAPP  provides 
guidance  and  spacHications  to  ensure  that  the  following  are  accomplished: 

*  A  consistent  framework  is  established  for  the  generation  of  analyticai  data. 

*  Data  quality  goals  are  defined. 

*  Field  measurements  and  laboratory  analytical  results  are  of  known  and 
acceptable  quality  and  quantity  (including  precision  and  accuracy)  through  the 
use  of  standard  methods;  preventive  maintenance;  standardized  calibration  and 
analytical  protocols;  and  OC  measurements,  reviews,  and  audits.  Sample 
collection  methods  are  performed  in  accordance  with  SOPs.  Procedures  are 
established  to  recognize  out-of-control  conditions  and  to  correct  these 
conditions. 

*  Actions  are  identified  and  implemented  to  ensure  the  validity  of  laboratory  data. 

*  Procedures  for  record  keeping,  induding  sample  tracking  and  chain  of  custody 
protocols,  are  established  artd  fdlowed. 

PROJECT  DESCRIPTION 

The  following  subsections  provide  a  brief  description  of  Granite  Mountain  RRS  field 
efforts  and  subcontractors  that  will  contribute  to  the  project  activities.  Details 
pertaining  to  the  1994  site  inspection  and  project  scope  are  described  in  the  Work 
Plan. 

1J2.1  Site  Background 

Granite  Mountain  RRS  is  located  on  the  isthmus  of  the  Seward  Peninsula  north  of 
Norton  Bay.  approximately  130  miles  east  of  Nome  and  12  miles  north  of  Dime 
Landing,  within  the  Second  Judida!  District,  Alaska  (Figure  1.2-1).  The  RRS  is 
located  in  Sections  1.  11,  12,  and  14,  Township  1  South,  Range  13  West,  Kateel 
River  Meridian.  The  257.8  acre  installation  is  composed  of  a  16.1  acre  main  site;  a 
4,000-foot  (206.6  acre)  long  gravel  runway;  a  well  site;  and  an  access  road 
approximately  3.2  miles  long  with  a  water  line  right-of-way  (Hazardous  Material 
Testing  Center  (HMTC]  1989).  The  16  acre  main  site  area  of  the  RRS,  which 
includes  several  former  dispel  areas,  is  referred  to  as  the  Upper  Camp.  The 
Lower  Camp,  situated  at  an  elevation  approximately  1 ,600  feet  telow  the  Upper 
Camp,  consists  of  the  runway  and  various  support  structures. 

The  main  site  is  composed  of  seven  industrial  buildings  and  14  miscellaneous 
facilities  induding  the  following  (HMTC  1989): 

*  1 3,61 1  square  foot  composite  building; 

*  2,050  square  foot  vehicle  maintenance  shop; 

*  1 ,408  square  foot  vehide  heated  parking  facility; 

*  2,004  square  foot  dorm  annex; 

*  small  fire  station; 

*  water  supply  building; 

*  two  30-foot  high  disk  antennas; 

*  four  60-foot  high  tropospheric  antennas; 

*  two  fuel  oil  storage  tanks;  and 

*  one  water  storage  tank. 
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To  date,  a  total  of  two  IRP  sites  and  18  AOCs  have  been  identified  at  Granite 
Mountain  RRS.  These  sites  and  AOCs  have  been  subdivided  into  two  categories: 
landfills  and  petroleum,  oil,  and  lubricants  (POL)  spill  areas. 

Granite  Mountain  RRS  was  under  construction  from  1956  to  1957  and  was  activated 
on  25  May  1957.  This  RRS  was  a  combined  tropospheric  scatter/TD-2  microM^ve 
station.  It  provided  links  to  North  River  RRS,  106  miles  away,  with  two  60-foot 
antennas;  Anvil  Mountain  RRS.  130  mites  away,  with  two  60-foot  antennas;  and 
Kotzebue  RRS.  105  miles  away,  with  a  pair  of  30-foot  dish  antennas  (HMTC  1969). 

Granite  Mountain  RRS  was  one  of  31  White  Alice  Communication  System  (WACS) 
sites  constructed  in  the  1950s.  These  sites  enabled  the  Aircraft  Control  and 
Warning  (AC&W)  system  sites  to  link  with  the  Distant  Early  Warning  (DEW-line) 
system  and  form  a  cohesive  network  relaying  information  back  to  Elmendorf  AFB 
and  Eielson  AFB  (HMTC  1969). 

The  31  stations,  including  Granite  Mountain  RRS,  became  obsolete  during  the  late 
1960s  with  the  development  and  implementation  of  satellite  communication 
systems.  Granite  Mountain  RRS  was  leased  to  Aiascom  in  1976.  On  3  June  1981 ,  a 
notice  of  intention  to  relinquish  Granite  Mountain  RRS  was  forwarded  to  the  Bureau 
of  Land  Management  (BLM)  (HMTC  1969). 

According  to  previous  reports,  BLM  currently  uses  various  facilities  at  the  site  during 
the  summer  months  as  a  headquarters  site  for  firefighting  operations  conducted  in 
the  intenor  of  Alaska.  Also,  the  Federal  Aviation  Administration  (FAA)  operates  a 
Single  Frequency  Outlet  (SFO)  at  the  communications  facility  (H^^C  1969,  CH2M 
Hill  1994).  The  current  use  of  Granite  Mountain  RRS  by  BLM  and  FAA  will  be 
verified  during  the  site  inspection  scheduled  for  August  1994. 

Previous  IRP  activities  at  Granite  Mountain  RRS  were  presented  in  the  following 
reports: 

•  Preliminary  Assessment,  Granite  Mountain  (CH2M  Hill  1994);  and 

•  Instaliation  Restoration  Program  Preliminary  Assessment  -  Granite  Mountain 
Radio  Relay  Station,  Alaska  (HMTC  1989). 

These  reports  are  discussed  in  more  detail  in  the  Granite  Mountain  RRS  PA/SI  Work 
Plan,  the  companion  document  to  this  SAP.  Additionally,  information  from  these 
reports  was  used  to  develop  the  field  investigation  approach  for  the  PA/SI. 

1.2.2  Project  Scope  and  Objectives 

Project  objectives  are  described  in  detail  in  Section  1.3  of  the  Work  Plan  for  the 
PA/SI  Granite  Mountain  RRS,  Alaska.  The  PA/SI  will  be  conducted  to  accomplish 
the  following: 

•  assess  environmental  conditions; 

•  evaluate  existing  sites  and  AOCs  through  collection  of  field  data;  and 

•  recommend  further  actions  for  each  site  or  AOC. 
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These  objectives  will  be  met  through  laboratory  analysis  of  environmental  samples 
for  potential  contaminarrts  arul  mmluation  of  analytical  results  and  field 
measurements  with  respect  to  QC  data.  The  ultimate  goal  of  data  collection, 
sample  collection,  and  laboratory  analysis  is  to  determine  whether  any 
contaminants  generated  from  installation  activities  have  entered  the  environment 
and  whether  they  may  pose  a  risk  to  human  health  or  the  environment. 

1J2.3  Subcontractors 

The  prime  subcontractors  that  will  contribute  to  the  investigations  at  Granite 
Mountain  RRS  are  identified  in  the  following  section.  An  offsite  laboratory  will 
perform  chemical  analyses  on  water  and  soil  samples.  Onsite  qualitative  field 
screening  using  immunoassay  test  kits  will  be  performed  by  Jacobs'  personnel.  No 
drilling  or  data  vsJidation  subcontractors  will  be  used  in  conjunction  with  this 
investigation. 

1J2.3.1  Fixed  Analytical  Laboratory 

Commercial  Testing  &  Engineering  Co.  (CT&E),  Environmental  Laboratory  Senrices, 
located  in  Anchorage,  Alaska,  will  conduct  the  analytical  laboratory  analyses  and 
provide  Air  Force  Level  II  data.  The  following  chemical  analyses  will  be  performed 
by  CT&E: 

•  volatile  organic  compounds  (VOCs).  SW8240,  SW8260; 

•  organochlorine  pesticides  and  polychlorinated  biphenyls  (PCBs),  SW8080; 

*  total  fuel  hydrocarbons  (gasoline-range  organics  [GRO],  diesel-range  organics 
[DRO],  and  residual  range  organics  [RRO]),  AK101  (modified),  AK102 
(modified),  and  AK103,  respectively; 

*  sem'ivolatile  organic  compounds  (SVOCs),  SW8270; 

*  total  metals  by  inductively  coupled  plasma  (ICP),  SW6010;  and 

•  total  mercury  by  cold  vapor  atomic  absorption  (CVAA),  SW7470  and  SW7471 . 

CT&E  has  been  audited  by  AFCEE  to  perform  analytical  services  for  Air  Force 
projects.  All  samples  sent  offsite  will  be  analyzed  by  CT&E.  The  laboratory  will  not 
be  allowed  to  subcontract  chemical  analytical  services  for  this  project.  In  addition, 
CT&E  will  provide  electronic  deliverables  compatible  with  the  Jacobs  Environmental 
Management  System  (JEMS)  for  generation  of  the  Installation  Restoration  Program 
Information  Management  System  (IRPIMS)  electronic  report. 

1. 2.3.2  Data  Validation 

Third  party  data  validation  will  not  be  conducted  in  conjunction  with  this 
investigation.  However,  analytical  data  generated  during  this  investigation  shall 
undergo  an  internal  data  quality  review  as  described  in  Section  1 .9.4. 

1.3  PROJECT  ORGANIZATION  AND  RESPONSIBILITY 

An  organization  chart  that  shows  all  key  project  personnel  for  implementing  the  field 
investigations  has  been  prepared  (Figure  1.3-1).  An  organization  chart  for  the 
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laboratory  is  included  in  Appendix  A.  The  following  are  responsibilities  of  key 
personnel: 

Contractino  Officer  Representative.  The  AFCEE  Contracting  Officer's 
Representative  (COR)  for  Delivery  Order  No.  8  is  Mr.  Sarner  Karmi,  who  is  located  at 
Brooks  AFB,  Texas.  The  point  of  contact  for  this  PA/SI  (identified  as  the  Remedial 
Project  Marwger)  is  Mr.  Tim  Hansen,  who  is  located  at  Elmendorf  AFB,  Alaska.  The 
Jarabs  project  team  will  coordinate  ail  activities  conducted  under  this  delivery  order 
with  these  Air  Force  representatives  through  the  Jacobs  Project  Manager,  Ms.  Joyce 
Miyagishima,  located  at  the  Jacobs  Denver.  Colorado,  office. 

Jacobs  Program  Manager.  The  Jacobs  Program  Manager,  Mr.  Warner  Reeser,  has 
overall  responsibility  for  work  performed  for  the  Air  Force  under  this  contract.  The 
Program  Manager  will  ensure  high-quality  work,  make  resources  available,  and 
approve  all  wo^  under  this  delivery  order.  In  addition,  the  Program  Manager  will 
review  progress,  anticipate  and  resolve  problems,  and  ensure  client  satisfaction. 

AFCEF  IRP  Alaska  Projects  Coordinator.  The  Jacobs  Alaska  Projects  Coordinator, 
Mr.  Chris  Vvlnisms  serves  as  the  central  point  of  contact  between  AFCEE's  Alaska 
Team  Chief  and  Jacobs  Denver  Operations  Project  Managers.  The  Jacobs  Alaska 
Projects  Coordinator  is  responsible  for  addressing  and  resolving  Aiaska-project 
issues  with  the  AFCEE  staff.  In  addition,  he  conducts  frequent  delivery  order 
reviews,  tracks  major  deliverables,  monitors  Alaska  projects  budgets  and  responds 
to  programmatic  issues. 

Jacobs  Project  Manager.  The  Jacobs  Project  Manager,  Ms.  Joyce  Miyagishima,  has 
the  day-to-day  responsibility  for  ail  aspects  of  Jacobs  work  on  Delivery  Order  No.  8. 
The  Project  Manager  maintains  dose  communication  and  coordinates  ail  activities 
with  the  AFCEE  COR  and  the  point  of  contact  for  Granite  Mountain  RRS.  She  is 
responsible  for  identifying  appropriate  staff  for  each  task  and  providing  oversight  of 
all  work  to  ensure  its  successful  completion.  In  addition,  the  Project  Manager  uses 
the  information  provided  by  Jacobs  Project  Controls  and  Accounting  to  track  the 
progress  of  costs  and  schedules  and  prepare  monthly  summary  reports  for  the 
COR. 

Jacobs  Deputy  Project  Manager.  TTie  Jacobs  Deputy  Project  Manager,  Mr.  Tim 
Grace,  will  assist  Ms.  Miyagishima  and  act  as  the  Alaska  Point  of  Contact  to  the  Air 
Force  Remedial  Project  Manager,  Mr.  Tim  Hansen. 

Jacobs  Quality  Assurance  Officer.  The  Jacobs  QA  Officer,  Mr.  Kris  Barrett,  will 
ensure  that  all  work  is  performed  according  to  the  specifications  of  this  SAP.  Mr. 
Barrett  will  report  to  the  Air  Force  and  be  responsible  for  all  program  quality 
assurance  issues. 

Jacobs  Health  and  Safety  Manager.  The  Health  and  Safety  Manager  will  make 
certain  that  all  work  is  performed  in  accordance  with  the  approved  Health  and 
Safety  Plan  (HSP)  and  the  provisions  of  the  Occupational  Safety  and  Health 
Administration  (OSHA)  29  Code  of  Federal  Regulations  (CFR)  1910.120  for  worker 
health  and  safety.  Or.  Terry  Briggs,  the  Jacobs  Health  and  Safety  Manager,  will 
provide  assistance,  oversight,  and  senior  review  of  the  HSP.  The  Health  and  Safety 
Manager  or  his  designee  will  perform  audits  to  make  certain  that  fieldwork  is 
conducted  to  the  specifications  of  the  HSP. 
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Jacobs  Protect  QuaMtv  Aasurwce  Coordinator.  Tbs  Jacobs  proiect  QA  Coordinator, 
Mr.  Alan  Alai,  will  ansura  that  all  work  Is  partormed  in  accordance  with  tha  SAP.  Mr. 
Alai  will  review  tha  Jacobs  Project  Chemist’s  data  quality  review  efforts,  assist  in 
perfbrmartce  of  any  laboratory  audits,  and  report  to  the  Jacobs  Project  Manager 
and  Jacobs  QA  Officer.' 

Jacobs  Protect  Chemist  The  Jacobs  Project  Chemist,  Ms.  Gloria  Beckman,  will 
ensure  that  the  laboratory  is  performing  the  analytical  protocol  and  meeting  quality 
control  criteria  as  specified  in  the  IRP  Handbook  (Air  Force  1 993),  the  SAP.  SW-S46, 
EPA,  and  State  of  Alaska  methods.  She  will  work  with  the  Jacobs  Data  Manager 
and  be  resportsible  for  producing  the  Granite  Mountain  prefect  IRPIMS  data 
deliverables.  Ms.  Beckman  will  report  to  both  the  Jacobs  Project  Manager  and  the 
Jacobs  QA  Coordinator.  Additionally,  she  will  perform  laboratory  audits  and 
evaluate  the  laboratory  generated  data  packages  for  completeness  and  validity,  and 
serve  as  the  primary  point  of  contact  for  all  analytical  technical  issues  or  chemistry- 
related  issues  that  require  resolution. 

Jacobs  Data  Manager.  The  Jacobs  Data  Manager,  Mr.  Chris  Skinr>er,  will 
coordinate  and  oversee  ail  field  artd  office  data  formatting,  processing,  and 
reporting.  He  will  ensure  that  all  data  reported  to  the  Air  Force  meet  requirements  of 
the  Granite  Mountain  Statement  of  Work  (Air  Force  1994)  and  the  IRPIMS  Data 
Loading  Handbook  (Air  Force  1991).  The  Data  Manager  or  his  desigrtee  will 
process,  merge,  and  report  data  acquired  from  the  field  with  the  corresponding  data 
from  laboratory  analyses.  Overall  data  integrity  and  security  will  be  the 
responsibility  of  Mr.  Skinner. 

Commercial  Testing  &  Engineering  Project  Manager.  Mr.  Thomas  Qemetson  has 
been  assigned  as  the  analytical  laboratory  Project  Manager  for  CT&E.  He  wilt  have 
ultimate  responsibility  for  arwiytical  performance,  including  adherence  to  contract 
requirements  and  QC  requirements.  Mr.  Clemetson  will  serve  as  the  primary 
laboratory  contact  person,  and  any  change  in  the  scope  of  work  will  be  processed 
by  him.  He  will  monitor  the  progress  arKl  timeliness  of  the  work  and  will  review  work 
orders  and  all  laboratory  reports. 

As  the  analytical  laboratory  project  manager,  he  is  responsible  for  ensuring  that 
corrective  action  has  been  taken  to  address  problems  identified  by  QC  sample 
results  or  QA  audit  findings  (Apperufix  A).  Mr.  Clemetson  or  his  designee  will  have 
the  responsibility  for  project  administration,  including  assisting  Jacobs  with 
coordinating  shipments  of  samples  to  the  laboratory,  sample  receipt,  project 
updates,  sample  bottle  orders,  and  sample  receiving.  The  CT&E  Project  Manager  or 
designee  will  review  and  sign  corresporidence  with  Jacobs  personnel. 

Commercial  Testing  &  EnoineerinQ  Quality  Assurance  Manager.  Ms.  Cindy  Hale  is 
the  Project  QA  Manager  for  CT&E.  She  has  responsibility  for  coordination  and 
oversight  of  this  project-specific  QA  program,  which  includes  preparing  written 
documents  defining  QA/QC  procedures,  reviewing  and  approving  laboratory  QC 
procedures,  supervising  sample  analysis  operations,  and  overseeing  interlaboratory 
testing  programs  and  laboratory  certifications.  Ms.  Hale  will  be  responsible  for 
implementing  corrective  actions  and  reporting  to  the  Jacobs  Project  Manager 
concerning  QA/QC  procedures.  She  will  also  coordinate  corrective  actions 
assodated  with  analytical  problems.  In  addition,  Ms.  Hale  will  evaluate  the 
effectiveness  of  the  laboratory  QA/QC  program  through  audits. 
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Field  Site  Supervisor  The  Fit.  .  Site  Supervisor  has  the  responsibility  of  ensuring 
that  the  field  investigation  portion  of  the  project  is  performed  in  a  manner  that 
maximizes  the  data  quality  while  mairttaining  a  safe  environment  for  the  field  crew. 
The  Site  Supen/isor  will  be  the  primary  communication  link  people  in  Nome  and 
will  schedule  all  air  charter  sen/ice  to  the  site.  In  addition,  the  Site  Supen/isor,  or  his 
designee,  is  responsible  for  reviewing  all  field  sampling  data  forms  for 
completeness,  making  decisions  about  sample  locations,  ensuring  that  samples  are 
shipped  on  schedule,  ensuring  the  overall  objectives  of  the  field  program  are  met, 
and  the  Air  Force  Handbook  procedures  are  followed  in  meeting  these  objectives. 
Mr.  Tim  Grace  will  be  the  Field  Site  Supen/isor  for  this  site. 

Field  Team  Leader  The  Field  Team  Leader  will  have  the  responsibility  for  assisting 
the  Field  Site  Supervisor  in  making  certain  that  all  sampling  procedures  are 
conducted  in  accordance  with  the  specifications  outlined  in  the  Air  Force 
Handbook,  and  that  the  field  crews  follow  the  procedures  stated  in  the  SAP.  The 
Field  Team  Leader  will  be  responsible  for  understanding  and  enforcing  the  technical 
aspects  of  the  SAP.  and  will  be  responsible  for  ensuring  that  ail  variances  to  the 
plans  are  approved  by  the  Reid  Site  Supen/isor  and  the  Air  Force  representative 
prior  to  sampling.  Mr.  Ken  Powell  will  be  the  Field  Team  Leader  for  this  site. 

QA  Coordinator  The  QA  Coordinator  will  be  responsible  for  reviewing  ail 
documentation  for  completeness  and  correctness,  in  addition,  the  QA  Coordinator 
will  be  responsible  for  ensuring  that  sample  integrity  is  maintained  throughout  the 
field  investigation.  Mr.  Chris  Sundeen  will  be  the  QA  Coordinator  for  this  site. 

Site  Health  and  Safety  Coordinator  The  Site  Health  and  Safety  Coordinator  (SHSC) 
has  the  responsibility  for  ensuring  tttat  the  procedures  outlined  in  the  site  HSP  are 
followed  by  all  members  of  the  field  team.  The  SHSC  will  Investigate  all  accidents  or 
injuries  that  occur  at  Granite  Mountain  RRS  and  has  the  authority  to  stop  all  work 
onsite  if  deemed  necessary  for  the  protection  of  personnel.  The  SHSC  will  also 
provide  a  briefing  to  all  field  sampling  crew  members,  as  well  Air  Force  personnel 
regarding  site  hazards  before  field  activities  Begin.  Mr.  Ed  Gorove  will  be  the  Health 
and  Safety  Coordinator  for  this  sKe. 

1.4  QUALITY  ASSURANCE  OBJECTIVES  FOR  MEASUREMENT  DATA 

The  overall  QA  objective  for  this  investigation  is  to  ensure  that  all  decisions  based 
on  laboratory  and  field  data  are  technically  sound,  statistically  valid,  and  properly 
documented.  The  level  of  quality  required  for  the  laboratory  analysis  is  equivalent  to 
EPA  Level  IV.  This  type  of  analysis  is  characterized  by  rigorous  QA/QC  protocols 
and  provides  data  of  known  quality.  If  needed,  this  type  of  data  can  be  used  for  site 
characterization  and  risk  assessment  purposes.  The  laboratory  is  required  to 
provide  a  data  package  equivalent  to  the  1988  EPA  Contract  Laboratory  Program 
(CLP)  (USEPA  1968a  and  1988b)  data  package  or  QAPP  specified  deliverables, 
whichever  is  more  inclusive.  All  summary  forms  and  a  portion  of  the  raw  data  will 
require  review  by  the  Jacobs  Project  Chemist.  Third  party  validation  is  not  required 
under  this  investigation;  however,  all  data  will  be  evaluated  by  Jacobs  before  being 
reported  to  the  Air  Force. 

The  chemical  laboratory  analyses  will  be  performed  by  an  AFCEE  audited  laboratory 
in  accordance  with  the  requirements  of  the  Air  Force  1993  IRP  Handbook,  the  SAP, 
and  applicable  methodologies.  Any  variances  to  the  referenced  methodology  are 
stated  in  Appendix  A.  Variances  will  be  approved  by  AFCEE  before  any  analyses 
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are  performed.  Anelyticel  data  vwM  be  generated  ueing  EPA,  State  of  Alaska,  and 
other  standard  methods  requkements. 

The  folkMwbig  onsite  field  tests  will  oe  corKfucted: 

*  rapid  immunoassay  screen  for  petroleum  hydrocarbons; 

*  rapid  immunoassay  saeen  for  PCBs; 

*  water-levei  measurement; 

*  immisdbie  layer  measurement;  and 

*  conductivity,  pH,  and  temperature,. 

All  onsite  activities  vrhich  generate  data  will  be  performed  using  SOPs  or 
manufacturer’s  irurtrucUons  that  detail  tee  tested  aruJ  proven  procedures  that  are  to 
be  followed  when  conducting  fieldwork.  These  procedures  are  detailed  In  the  FSP. 
A  discussion  of  the  rapid  screening  immunoas^  methodologies  is  presented  in 
Section  2.2.3  of  this  SAP.  Copies  of  the  rapid  screening  methodologies  are 
contained  in  Appendix  B. 

1.4.1  Definition  of  Criteria 

The  statistical  acceptance  criteria  for  the  specific  analyses  used  will  be  expressed  in 
terms  of  precision,  accuracy,  representativeness,  comparability,  and  completeness. 
The  following  are  definitions  for  these  terms: 

Precision.  Precision  is  defined  as  the  degree  of  agreement  between  repeated 
measurements  of  the  same  parameter  under  prescribed,  similar  conditions. 
Precision,  therefore,  represents  the  repeatability  of  the  measurement.  The  precision 
of  a  series  of  nteasurements  can  be  expressed  in  terms  of  relative  percent  difference 
(RPO).  Precision  between  matrix  spikes  and  matrix  spike  duplicates  is  determined 
by  calculating  the  RPO  between  the  spike  recoveries. 

The  RPO  will  be  calculated  as  follows: 

RPO  =  (01  -  02)/(l01  +  02]/2)  X 100 

where: 

RPO  s  relative  percent  difference; 

01  s  first  duplicate  value;  and 
02  s  second  duplicate  value. 

Accuracy.  Accuracy  is  the  measure  of  the  degree  of  agreement  between  an 
analyzed  value  and  the  true  or  accepted  value,  where  it  is  known.  For  this 
document,  accuracy  will  be  statistically  represented  by  calculating  percent  recovery 
(%  R)  of  a  known  standard  added  to  the  sctfnple  of  interest. 

Percent  recovery  will  be  calculated  as  follows: 

%R  =  Qd/QaXlOO 
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where: 


%  R  »  percent  recovery; 

s  quantity  determined  by  analysis;  and 
Qa  true  or  accepted  reference  quantity  or  value. 

Representativeness.  Sampies  cotiected  during  field  activities  will  represent  the 
population  from  which  they  were  cottected.  Representativeness  is  defined  as  the 
degree  with  which  the  data  coilectod  accurately  and  precisely  characterize  a 
population,  a  parameter  of  interest,  variations  at  a  sampling  point,  a  process,  or  an 
en^ronmental  condition. 

Comparabllitv.  Comparability,  as  used  within  this  QAPP,  is  the  confidence  with 
which  one  data  set  can  be  compared  with  another.  Each  value  reported  for  a  given 
measurement  should  be  similar  to  other  values  within  the  same  data  set  and  within 
other  related  data  sets. 

Compieteness.  Completeness,  as  it  pertains  to  the  laboratory  and  for  the  purposes 
of  this  QAPP,  is  defined  as  the  ratio  of  the  number  of  scripted  arKi  usable  sample 
results  to  the  total  number  of  sampies  run  with  a  specific  analysis  and/or  on  a 
specific  matrix.  In  terms  of  sampling  protocols,  compieteness  is  the  ratio  of  the 
number  of  valid  samples  collected  to  the  total  number  of  samples  required  to  be 
representative. 

Completeness  is  expressed  as  a  percent  of  the  overall  data  that  were  generated  and 
is  calculated  as  follows; 

C  =  V/TxlOO 

where: 

C  =  percent  completeness; 

V  =  number  of  measurements  judged  valid;  and 
I  =  total  number  of  measurements. 

1.4.2  Goals  for  Assewment  Criteria 

As  specified  in  the  IRP  Handbook  (Air  Force  1993),  accuracy  and  precision  control 
limits  will  be  established  by  the  laboratory  and  will  be  unique  to  the  laboratory 
performing  the  analysis. 

The  laboratory-established  control  limits  will  be  evaluated  at  regular  intervals,  and 
scheduled  control  measurements  will  be  taken  to  detect  trends  and  out-of-limit 
values.  The  laboratory  will  maintain  records  of  these  activities.  EPA  CLP  or  method- 
specified  control  limits  are  unacceptable  substitutions  for  laboratory-generated 
control  limits,  except  when  the  laboratory  limits  are  outside  the  method-specified 
limits.  However,  the  laboratory  must  be  in  the  process  of  performing  corrective 
actions  to  bring  their  limits  to  wi^in  those  of  the  published  method. 

Criteria  assessment  is  discussed  below. 

Precision.  Precision  will  be  assessed  by  analyzing  matrix  spikes,  duplicates,  and 
field  replicates;  determining  the  RPD;  and  comparing  the  RPD  with  the  acceptance 
criteria  presented  in  Appendix  A. 
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Accuracy.  Laboratory  accuracy  will  be  assessed  by  analyzing  instrument  calibration 
verif ''Htion  standards,  laboratory  control  samples,  matrix  spiked  samples,  surrogate 
spikt;j  samples,  and  performance  evaluation  QC  check  samples.  The  degree  of 
accuracy  depends  on  the  sample  matrix,  method  of  analysis,  sample  preparation 
method,  and  the  analyte  being  determined.  The  concentration  of  the  anaJyte  relative 
to  the  detection  limit  is  also  a  major  factor  in  determining  the  accuracy  of  the 
measurement  The  analytical  laboratory  will  perform  all  analyses  within  the 
prescribed  limits  of  accuracy  required  by  the  Air  Force  tRP  Handbook  (Air  Force 
1993a)  or  as  described  in  this  QAPP. 

True  values  for  field  tests  such  as  pH,  specific  conductance,  temperature,  and  the 
immunoassay  screens  are  not  known  for  the  program  matrices  and/or  specific 
sampling  locations.  Therefore,  the  accuracy  of  the  data  produced  by  the  field  tests 
will  be  maintained  and  documented  by  performing  proper  instrument  calibration  and 
maintenance,  and  by  following  all  appropriate  SOPs  in  accordance  with  Jacoos'  and 
manufacturer's  instructions. 

Representativeness.  Sampling  protocols  are  developed  to  ensure  that  the  collected 
sarhples  represent  the  media.  Sample  handling  protocols  (e.g.,  storage  and 
transportation)  are  selected  to  protect  the  representativeness  of  the  collected 
sample.  Measurements  will  be  made  so  that  results  are  as  representative  of  the 
media  (e.g.,  air,  soil,  and  water)  and  conditions  being  measured  as  possible.  Proper 
documentation  will  establish  that  protocols  have  been  followed  and  sample 
identification  and  integrity  are  ensured. 

Procedures  presented  in  the  FSP  address  issues  such  as  collecting  surface  water, 
groundwater,  sediment,  and  soil  samples;  monitoring  pH,  specific  conductance,  and 
temperature  during  well  purging  and  sampling;  and  using  disposable  sampling 
devices  when  possible.  Additionally,  representativeness  of  specific  analyses  will  be 
achieved  by  the  following  means: 

*  selecting  appropriate  numbers  of  samples  and  locations  to  adequately 
characterize  the  actual  and  current  site  conditions; 

*  using  appropriate  sample  procedures  and  equipment; 

•  selecting  appropriate  analytical  methodologies  that  provide  required  detection 
limits; 

•  conducting  the  appropriate  number  of  QC  analyses  to  statistically  verify  proper 
functioning  of  the  analytical  method  and  equipment  and  the  applicability  of  the 
methodology; 

*  documenting  sampling  activities  and  sampling  locations  in  field  logs,  on  chain- 
of-custody  records,  and  in  laboratory  books  that  are  signed  and  dated  by 
sampling  and  analysis  personnel;  and 

•  using  appropriate  sample  device  decontamination  techniques. 

In  addition,  other  QC  samples,  including  matrix  spikes/spike  duplicates,  will  be 
analyzed  as  a  part  of  the  overall  QA  program.  The  QA  program  will  help  provide 
information  on  the  representativeness  of  collected  samples. 
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Comparabilttv.  To  ensure  data  set  comparability,  the  following  steps  will  be  taken: 


•  instruments  will  be  operated  within  their  calibrated  range,  and  appropriate 
analyticai  methodologies  will  be  used.  Analyses  will  be  performed  using 
standard  EPA  aruf  State  of  Alaska  methods. 

•  The  laboratory  will  participate  in  the  EPA  performance  evaluation  studies  (water 
pollution  arui  water  supply). 

•  Measurements  that  appear  as  "outliers*  will  be  reassessed.  The  determination 
of  outliers  will  be  based  on  assessing  a  statistically  significant  data  set.  Not  all 
outiier  data  are  a  result  of  laboratory  error  or  sampling  technique.  Data  which 
do  not  compare  to  other  data  sets  (e.g.,  benzene,  toluene,  ethylbenzene,  and 
xylene  [BTEX]  results  from  tiie  SW8240  or  SWe260  analyses  do  not  match  GRO 
analytical  data)  will  require  additional  assessment.  No  data  will  be  eliminated 
because  of  lack  of  comparability.  These  data  will,  however,  require  explanation. 

*  Traceable  standards  will  be  used  by  the  laboratory  whenever  possible. 

*  Techniques  used  to  collect  samples  for  previous  studies  will  be  implemented 
when  possible. 

*  Data  will  be  reported  in  conventional  and  standard  units. 

Completeness.  Laboratory  completeness  will  be  based  on  the  total  number  of 
samples  that  are  analysed  under  controlled  conditions  that  meet  the  IRP  or 
laboratory-established  precision  and  accuracy  objectives,  as  applicable.  Data 
produced  by  the  laboratory  should  achieve  completeness  of  greater  than  or  equal 
to  90  percent  for  each  method  per  matrix. 

Field  completeness  is  defined  as  the  ratio  of  the  number  of  valid  samples  to  the  total 
number  of  samples  required  to  be  representative.  (The  number  of  valid  samples 
collected  is  determined  during  the  Jacobs'  internal  data  quality  review  process.) 
This  process  is  described  in  Section  1 .9.4. 

Section  2.0  of  this  SAP  describes  specific  field  procedures  to  ensure  the 
completeness  of  field-collected  samples.  Field  QC  samples,  including  trip  blanks 
and  decontamination  rinsate  blanks,  vwii  be  collected  to  verify  that  sampling  and 
decontamination  procedures  are  not  introducing  trace  constituents  of  concern. 

1.5  SAMPUNG  PROCEDURES 

Sampling  protocols  and  sample  handling  are  described  in  the  following  sections. 
Section  2.1  desaibes  the  ty^i^s  of  field  activities  In  more  detail.  The  rationale  for 
field  activities  that  are  proposed  for  each  site  is  provided  in  the  Work  Plan. 

1.5.1  Sampling  Protocols 

This  section  lists  references  and  guidance  documents  used  as  the  basis  for 
preparing  soil,  sediment,  floating  product,  and  surface  water  and  groundwater 
sample  collection,  handling,  preservation,  and  shipping  procedures.  These 
procedures  are  designed  to  ensure  that  (1)  samples  are  properly  collected,  (2) 
samples  are  labeled,  presenred,  and  transported  so  that  they  represent  field 
conditions,  and  (3)  sampling  results  are  repeatable. 
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1.5^  Sample  Handling 


Sample  handling  procedures  and  documentation  are  discussed  in  Section  2.2.4. 
Tables  1.5-1  and  1.5-2  summarize  the  containers,  preservation  techniques,  and 
holding  times  for  solid  and  aqueous  samples  for  the  1994  Granite  Mountain  RRS 
field  investigation.  Sample  containers  that  are  certified  as  anaiyte-free  will  be 
provided  witti  the  appropriate  presenrath/es  added  by  the  iaboratory.  All  samples 
collected  for  anaiyste  of  VOCs  will  be  coliected  in  a  manner  that  reduces  agitation 
and  loss  of  volatile  constituents. 

1.6  SAMPLE  CUSTODY 

The  following  sections  describe  sample  handling  and  identification,  both  in  the  field 
and  at  the  laboratory.  Detailed  sample  handling,  identification,  and  custody 
procedures  for  the  laboratory  are  described  in  the  Laboratory  Quality  Assurance 
Project  Plan  (LQAPP)  (Appendix  A). 

1.6.1  Field  Operaikma 

Procedures  for  establishing  sample  custody  in  the  field  and  during  shipment  to  the 
laboratory  are  identified  in  Section  2.2.5  of  the  FSP.  The  Jacobs  Field  QA 
Coordinator  and  the  Field  Site  Supervisor  will  verify  that  all  chain  of  custody  forms 
are  legible  and  complete.  All  samples  will  be  secured  in  the  field  until  relinquished 
for  transport  to  the  offsite  laboratory.  Custody  procedures  in  the  laboratories  are 
described  below. 

1.6.2  Fixed  Laboratory  Operations 

The  following  sections  describe  the  sample  handling  techniques,  sample 
identification  methods,  and  sample  custody  records  associated  with  the  laboratory 
operations. 

1. 6.2.1  Sample  Handling 

Upon  receipt  of  the  samples,  the  laboratory  will  sign  and  keep  copies  of  the  air  bill. 
The  custody  form  will  be  signed.  One  copy  of  the  signed  custody  form  will  be 
forwarded  to  the  Jacobs  Project  Manager  as  verification  of  sample  receipt.  A 
second  copy  will  be  retained  by  the  laboratory  for  their  records.  The  temperature  of 
the  cooler  will  be  measured  and  documented,  and  the  condition  of  the  samples  will 
be  documented.  If  any  breaks  occur  or  discrepancies  arise  between  the  custody 
form,  sample  tags,  and  requested  analysis,  the  sample  custodian  will  notify  the  QA 
Coordinator,  Project  Manager,  or  Site  Manager  within  24  hours.  Any  discrepancy  or 
improper  preservation  will  be  noted  by  the  laboratory  as  an  out-of-control  event, 
which  will  be  documertted  and  proper  corrective  action  will  be  taken.  The  Site 
Supervisor  or  designee  will  be  responsible  for  maintaining  contact  with  the 
laboratory.  However,  due  to  the  remoteness  of  the  site,  the  Site  Supervisor  will  not 
be  able  to  communicate  directly  with  the  laboratory,  information  will  have  to  be 
relayed  through  the  chartered  air  service  contracted  for  the  project. 

1. 6.2.2  Sample  Identification 

The  sampling  team  will  assign  a  unique  sample  number  to  each  sample  based  on 
the  information  included  in  Section  2.2.4.1  of  the  FSP.  If  this  number  is  not  to  be 
used  by  the  laboratory,  a  cross-reference  table  that  identifies  the  sample 
designation  and  the  laboratory  number  will  be  provided. 
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CONTAINERS.  PRESERVATION  TECHNIQUES.  AND  HOLDING  TIMES 

SOUD  SAMPLES 

GRANITE  MOUNTAIN  RRS.  ALASKA 


TABLE  1.5-2 

CONTAINERS.  PRESERVATION  TECHNIQUES,  AND  HOLDING  TIMES 

AQUEOUS  SAMPLES 
GRANITE  MOUNTAIN  RRS,  ALASKA 


Samples  will  be  analyzed  by  the  laboratory  In  laboratory  batch  numbers  not  to 
exceed  20  samples.  Sample  batches  may  be  smaller  than  20  samples  based  on  the 
number  of  samples  the  laboratory  receives  from  the  field  team  and  the  sample 
holding  times.  The  numbering  convention  for  the  laboratory  batches  is  discussed  in 
Appendix  A. 

1.6^3  Sample  Custody  Records 

Custody  procedures  will  be  followed  in  the  laboratory  from  the  time  of  sample 
receipt  to  the  time  of  sample  disposal.  Signed  custody  records  will  be  sent  with  the 
data  package  deliverable.  Specific  custody  procedures  for  the  laboratory  to  follow 
are  described  in  the  LQAPP  (Appendix  A). 

1.7  CAUBRATION  PROCEDURES  AND  FREQUENCY  FOR  FIELD 
EQUIPMENT 

In  order  to  meet  data  quality  objectives,  proper  calibration  procedures  for  all  field 
measurements  and  field  equipment  will  be  performed  at  designated  frequencies. 
These  procedures  are  described  in  Section  2.3. 

1.8  ANALYTICAL  PROCEDURES 

This  section  describes  methods  and  procedures  for  the  chemical  analysis  to  be 
performed  under  this  investigation.  Reporting  limits  will  be  established  for  reagent 
(blank)  water  using  procedures  outlined  in  one  of  the  following  references: 

•  applicable  analytical  method  (these  are  the  methods  specified  by  the  Air  Force 
for  analysis  of  the  various  stu^  analytes); 

•  40  CFR  1 36,  Appendix  B; 

•  Principles  of  Environmental  Analysis  in  Analytical  Chemistry,  Vol.  55,  pp.  2210- 
221 8,  December  1 983;  and 

•  EPA  CLP,  latest  Statement  of  Work  (EPA 1 988a  and  1 988b). 

Any  variances  or  deviations  to  the  established  method  detection  limits  (MDLs)  must 
be  approved  by  the  Jacobs  Project  Manager.  Upon  approval,  the  Jacobs  Project 
Manager  will  request  the  variance  on  behalf  of  the  laboratory  for  approval  by  the  Air 
Force. 

The  procedures  used  to  establish  the  detection  limits  for  organic  compounds  will  be 
performed  before  analyzing  environmental  samples  and  limits  are  verified  once  a 
year.  The  limits  for  metals  are  verified  semiannually.  Documentation  to  demonstrate 
the  established  detection  limits  will  be  provided  by  the  laboratory  for  review  by  the 
Jacobs  QA  Officer  before  any  sampling  event.  No  sample  analyses  will  be 
performed  until  the  established  detection  limits  are  approved  in  writing  by  the 
Jacobs  QA  Officer.  Definitions  for  MDL,  quantitation  limits,  and  reporting  limits  are 
presented  in  Appendix  A. 

The  laboratory  will  not  establish  quantitation  limits  by  multiplying  the  detection  limits 
by  an  arbitrary  factor. 
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1 .8.1  Identification  of  Field  Screening  Methode 

During  the  field  investigation,  field  test  kits  will  be  used  for  rapid  screening  of 
petroleum  hydrocarbons  and  RGBs  in  soils  using  Immunoassay  methods.  Using 
these  methods,  standards,  samples,  and  color  change  reagents  are  added  to  test 
tubes  coated  chemicals  specific  to  the  analytes  of  interest.  The  concentration 
of  these  analytes  in  the  unknown  sample  is  tfien  determined  by  comparing  its  color 
intensity  with  that  of  the  standard.  Copies  of  the  User's  Guide  for  these  methods 
are  included  in  Appendix  B.  Ten  percent  of  all  test  kit  environmental  samples  will  be 
replicated.  Five  percent  of  the  field  screening  samples  will  be  collected  for  fixed 
laboratory  analysis. 

The  following  detection  limits  have  been  established  by  the  manufacturer  for 
petroleum  hydrocarbons  and  RGBs  in  soils  using  immunoassay  methodologies: 

gasoline  1 0  parts  per  million  (ppm) 

other  petroleum  fuels  1 5  ppm 

Arochlor  1 248  1 .0  ppm 

Arochlor  1254  0.4  ppm 

Arochlor  1260  0.4  ppm 

Arochlor  1 242  2.0  ppm 

Arochlor  1 232  4.0  ppm 

Arochlor  1 01 6  4.0  ppm 

1.8.2  Identification  of  Laboratory  Methoda 

The  analytical  method  numbers,  the  source  for  each  method,  and  the  Air  Force 
required  maximum  reporting  limits  for  laboratory  analyses  are  presented  in  Table 
1 .8-1 .  The  laboratory  established  reporting  limits  for  each  method  are  provided  in 
the  LQAPR  (Appendix  A).  Analytical  procedures  will  be  in  accordance  with  those 
specified  in  the  Air  Force  IRP  Handtjook  (Air  Force  1993),  laboratory  SOPs,  and  the 
analytical  method.  The  LQAPR  and  SOPs  provide  the  laboratory’s  established 
interpretation  of  the  methodology.  Gorrective  action  and  other  QC  measures 
identified  in  Appendix  A  will  serve  to  demonstrate  laboratory  compliance  with  its  QA 
program  and  ^'r  Force  requirements.  The  use  of  tables  and  flowchart  will  illustrate 
laboratory  procedures  and  method  interpretation. 

Gas  Ghromatooraoh  Methods.  For  gas  chromatograph  (GC)  methods,  analyte 
retention  times  and  retention  time  windows  will  be  established  to  accurately  identify 
chromatographic  peaks.  Demonstration  of  appropriate  retention  time  windows  will 
be  included  in  the  laboratory  data  packages.  The  confirmation  analyses  will  be 
performed  to  include  all  the  necessary  QG  components  and  deliverables  required 
by  the  method.  The  laboratory  will  identify  the  most  reliable  value  and  report  that 
value  as  the  primary  quantitation.  All  analyses  to  be  used  for  confirmation  will  be 
identified  as  such  and  reported.  If  it  becomes  necessary  to  confirm  the  presence 
and  quantitation  of  a  compound  via  QG/mass  spectrometry  (MS)  methodology,  the 
concentration  of  the  chemical  will  be  equal  to  or  greater  than  the  GC/MS  MDL 

Tentatively  Identified  Gompounds  (TIC)  will  not  be  reported  for  the  GC/MS  analyses 
provided  by  the  laboratory. 

GC  Second-Column  Analysis.  The  maximum  number  of  second-column 
confirmational  analyses  will  not  exceed  the  specified  number  of  sample  analyses  in 
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TABLE  1.8-1 

RXED  LABORATORY  REPORTING  UMITS 
GRANITE  MOUNTAIN  RRS.  ALASKA 


Pwamatar 

Mathod 

Analyta 

Projact 

Practical 

Quantitation  Limit 

II 

w^watar  s>aoil 

VolatU* 

SW8260(w) 

Banzana 

2.0 

Organic 

Bromobanzana 

5.0 

Compounds 

Bromodichloromalhana 

1.0 

BfOfnofoffn 

2.0 

Bromomalhana 

10.0 

Carbon  tatrachiorida 

1.0 

Chlorobanzana 

2.0 

Chiofodibramamatfiana 

1.0 

Chioroalhana 

5.0 

Chloroform 

0.5 

l-CNorohaxarta 

5.0 

Dibromomathana 

5.0 

1 .2-  Oiehlarobanzana 

2.0 

1 ,3  -  Oiehlorobanzana 

3.0 

t  ,4  -  Oichlorobanzana 

2.0 

t.f-Oichlaroaihana 

1.0 

1,2-  Oichloroaihana 

1.0 

1 ,1  -Oichloroathana 

1.0 

trans  - 1 ,2- Oichloroatharta 

1.0 

cis  - 1 ,2- Oichloroathana 

1.0 

1,2-  Oichioroproprma 

1.0 

Ethylbanzana 

2.0 

Mathylana  chlorida 

2.0 

St^rmna 

5.0 

1 ,1 ,2,2-Tatrachloroalhana 

1.0 

1 , 1 . 1 .2- Tatf  achlof  oalhana 

5.0 

Tabachloroathana 

1.0 

Toluana 

2.0 

1 ,1 ,1 -Trichlofoathana 

1.0 

1 ,1 ,2-Trichloroathema 

1.0 

Trichloroathana 

1.0 

Trichlorolluoromathuna 

1.0 

Vinyl  chlorida 

2.0 

Xylartas  (total) 

2.0 
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TABLE  1.8-1  (continued) 

FIXED  LABORATORY  REPORTING  LIMITS 
GRANITE  MOUNTAIN  RRS.  ALASKA 


Paramatar 

Method 

Analyta 

Projact 

Practical 

Quantitation  Lirnit 

Soil/ 

Sadimant 

(mg/kg) 

w«\watar  s«soil 

( 

!  VolalNa  Organic 

SW8240  (a) 

Acatona 

0.100 

Compounds 

Banzana 

O.OOS 

(confouad) 

Bromodichloromalhana 

0.005 

Bromoterm 

0.005 

1 

Bromomattwna 

0.010 

i 

2-ButBnona  (MEK) 

0.100 

1 

Carbon  diauMda 

0.005 

! 

Carbon  Mrachlorida 

0.005 

! 

CNorobanzana 

0.005 

Chlorodibromomathana 

0.005 

Chioroalharta 

0.010 

2-Chioroattiyl  vinyl  alhar 

0.010 

Chloroform 

0.005 

Chloromalhana 

0.010 

1 

1 ,1  -Oichforoalhana 

0.005 

1 .2-Oichlaroathana 

0.005 

1 .1 -Dichtoroathana 

0.005 

CIS  - 1 .2  -  dichloroathana 

0.005 

trans- 1 .2-Oichloroalhana 

0.005 

, 

1 ,2-Dichloropropano 

0.005 

CIS- 1.3-Oichloropropana 

0.005 

trans  - 1 .3  -  Oichforopropana 

0.005 

Elhylbanzsna 

0.005 

2-Haxanono 

0.050 

Mathylana  Chlorida 

0.005 

4-Mathyl-2-pantanono  (MIBK) 

0.050 

Styrana 

O.OOS 

1 , 1 .2,2  -TatracWoroalhana 

0.005 

T  atrachloroathana 

0.005 

Toluana 

0.005 

1 . 1 , 1  -  Trichloroathana 

0.005 

1 .1 .2-Trichloroathana 

0.005 

Trichloroathana 

0.005 

Vinyl  acatata 

0.050 

Vinyl  chlorida 

0.010 

Xylanas  (total  all  isomara) 

0.005 
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TABLE  1.8—1  (cofitiniMd) 

FIXED  LABORATORY  REPORTING  UMITS 
GRANITE  MOUNTAIN  RRS.  ALASKA 


1 

i 

PmtmmmUm 

Mathod 

Anaiyta 

Proiact 

Practical 

OumnUtmtion  Limit 

IMatar 

(pg/L) 

SoH/BacHinant 

(mg/kg) 

w«wator  a>aail 

1  - 

S«fnivoMI« 

8W3S1(VSW8270(im) 

Baaa/Naufral  Exfractablaa 

Organic 

8VV3SS(VSW8270(«) 

AcarMphIharM 

10 

0.7 

1  Compourxlt 

AearMphttiylana 

10 

0.7 

' 

Anthracana 

10 

0.7 

Banao(a)anthraeana 

10 

0.7 

Ban»<b)fluaranlhana 

10 

0.7 

I 

Banzo(ghOparylana 

to 

0.7 

( 

Banzo(a)pyrarM 

10 

0.7 

Banzyl  alcohol 

20 

1.3 

Bia(2-chioraotfwxy)  matttana 

10 

0.7 

Bia(2-chloroalhy1)alhar 

10 

0.7 

Bia(2-chloroiaoprapyi)  attwr 

10 

0.7 

I 

B»(2-  athylhaKyOP^flhalBla 

10 

0.7 

4-Bromophartyt  pharryialhar 

10 

0.7 

i 

Butyl  barrzyl  phihalata 

10 

0.7 

4-Chloroanaina 

20 

1.3 

2-  Chloronaphthalana 

10 

0.7 

4-Chiorophanyl  phanyMhar 

10 

0.7 

Chryaana 

10 

0.7 

Oibanz(a,h)anlhracona 

to 

0.7 

Oibaruoluran 

10 

0.7 

di  -  n  -  Butylphihalata 

10 

0.7 

1 .2-  Oichlorobaruana 

10 

0.7 

1 .3-OlcNorobanzana 

10 

0.7 

1 ,4-0ichlorobanzar>a 

10 

0.7 

3.3' -  Oichlorobanzidina 

20 

1.3 

Diathyl  phthalala 

10 

0.7 

Oimathyl  phthalata 

10 

0.7 

2.4-  Dinitrotoluana 

10 

0.7 

2.6-OinitrotoluarM 

10 

0.7 

di-n-Octyl  phihalata 

10 

0.7 

Ruoranthana 

10 

0.7 

Fluorana 

10 

0.7 

Haxachlorobanzano 

10 

0.7 

Haxachlorobutadiana 

10 

0.7 

Haxachlorocyclopantadiarw 

10 

0.7 

Haxachloroathana 

10 

0.7 
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TABLE  (eontiniMd) 

FIXED  LABORATORY  REPORTING  UMITS 
GRANITE  MOUNTAIN  RRS.  ALASKA 


i 

Pmimmmlm 

Mattwd 

Anriyia 

Proiact 

Practieal 

QuavilHation  Limit 

Water 

(PSAJ 

Sol/Sadimant 

(mg/ko) 

Samivolalila 

SW3510/SW8270<w) 

lndano(t  ^9-ed)pytana 

10 

0.7 

Organic 

SVV35S0/SW8270(t} 

Isaptwrona 

10 

0.7 

Compourida 

2- MadiyinapMhaiana 

10 

0.7 

(Conthuad) 

PIMpnVIMMTiM 

10 

0.7 

(Continuad) 

2  NiVOflnlNnM 

90 

3.3 

S-MPoanllina 

50 

3.3 

4-MaoaniHna 

50 

3.3 

rawODSflBW 

10 

n**  wimuiiyiiiy  iwiB 

10 

n-NaroaodIpfepyiainIna 

10 

PHsfMfilhfvnM 

10 

* 

Pyf#n# 

10 

1  ^4-»trichlarBfeMftSMM 

1  V  ia#«  aA^^a 

10 

Aei^  grPaciablaa 

B^nsoic  0cid 

SO 

1.6 

( 

4~Chlow>-3-iwa(hy4)hanol 

20 

1.3 

2-Chlorophartol 

10 

0.3 

2.4-Oiehkiropharwt 

10 

0.3 

2.4-DiinalhylphafM( 

10 

0.3 

4,6- DMlro- 2-maMiy<phanol 

50 

3.3 

2,4-Oiniaaphanol 

50 

3.3 

2-klMhy<pNMiol 

10 

0.3 

4-Ma6iylphar¥>i 

10 

0.3 

2-Na<aptMnol 

10 

0.3 

4-NHropnanol 

50 

1.6 

PtntarhtrifriphMncTi 

50 

3.3 

Phanol 

10 

0.3 

2.4,5-Trichloraphanoi 

50 

3.3 

2.4.6-TrichlaRjphanal 

10 

0.3 
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TABLE  1.8-1  (contkWMd) 

ED  LABCIRATORY  f»>ORmNG  UMITS 
INDIAN  MOUNTAIN  LRRS,  ALASKA 


Annie  bvOFAA 


LMdbyGFAA 


Cadmium  by  OFAA 


Chtomian  by  OFAA 


OrganocMoriM 
Paabcid— and  Poiychlalnatad 
Biphanyb  (PCBa) 


SWMStVSWTMO 


SW302(VSW7421  M-  (•)  ‘••Ml 


SW3020/SW7131  (m).  (■)  Ca^nium 


SWM3(VSW71S1  M.  («)  Chromkj. 


SWUKVSMMMOM 

3W3S3(VSW«0U<t) 


Total  Fual  HyAoearbona 


InductivaV  Coupiad  Plaama  Sera 
I  tor  Mabkia 


I  Marcury  by  Cold  Vapor 


IMaaar 

(mart.) 

Alurnnum 

0.5 

Anbmony 

0.4 

Araanie 

o.e 

Batkim 

002 

Baryduffl 

0.003 

Cadmium 

0.04 

Calcium 

0.1 

Chromic 

0.07 

CobaR 

0.07 

Coppar 

o.oe 

Iron 

0.07 

Laad 

0.5 

Magnaaium 

0.3 

Manganoaa 

0.02 

Moiybdanum 

0.08 

Niciial 

0.15 

Polaaaium 

5 

Salanian 

0.8 

Siiyar 

0.07 

Sortum 

0.3 

Thalium 

4 

Vanadnan 

0.08 

Zinc 

0.02 

Marcury 

0.001 

I 


TABLE  1.8—1  (contlntMd) 
nXED  LABORATORY  REPORTING  UMITS 
GRANITE  MOUNTAIN  RRS.  ALASKA 


*  Standard  Oparadng  Procadura.  Qaaolirta  Ranga  Organles/BTEXIor  Earackaon  APB/AFCEE 

(Commarcial  Taatkig  &  Enginaaring  Company.  1904). 

*  *  Standard  Oparating  Procadura,  Extraetabla  Oiaaal  Ranga  Organics  for  Earackaon  AF6/AFCEE 

(Commarcial  Taalirtg  &  Enginaarirtg  Company.  1994). 

Taat  Methods  for  Ewaluatfog  Solid  Wasts,  Physical/Chamicai  Methods.  8W-646. 3rd  Edition  (USEPA,  19B6a). 


Notss; 

BHC 

baraana  haxachlorida 

ODD 

diehlorodiphanyidiehlaroatharta 

DOE 

dichlorodiphanyIdiehloroatharM 

DOT 

dlchforodiphanyttrichloroatharta 

GFAA 

graphite  iumaca  atomic  absorption 

mg/kg 

milligrams  par  kilogram 

mg/L 

milligrams  par  liter 

MEK 

methyl  ethyl  katorta 

MIBK 

methyl  isobutyl  katona 

NA 

not  applicabto 

PCB 

polycNorinated  biphanyl 

pg/kg 

micrograms  par  kiogram 

pg/i- 

micrograms  par  liter 

not  astablishad 
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the  Sample  Analyses  Summary  tables  In  the  FSP  (Section  2.0).  If  the  number  of 
samples  requiring  second-column  confirmation  exceeds  this  allowance,  the  COR  will 
be  contacted.  If  GC/MS  or  a  combination  of  second-column  GC  and  GC/MS  is 
used,  the  total  cost  of  all  such  analyses  for  a  particular  parameter  will  not  exceed 
the  funding  allowed  for  positive  confirmation  using  only  second-column  GC. 

All  confirmation  analyses  will  be  reported  In  the  data  package  and  discussed  in  the 
laboratory  case  narrative.  Data  from  both  the  first-column  analysis  and  the  second- 
column  analysis  wiii  be  reported  for  all  compounds  of  interest  within  the  scope  of 
the  specific  method.  The  analysis  that  the  laboratory  considers  most  reiiable  wiii  be 
identified  by  the  laboratory  as  the  primary  analysis.  Any  compound  not  reported  in 
the  primary  analysis,  but  found  in  foe  confirmation  analysis,  will  be  discussed  in  foe 
laboratory  case  narrative.  This  discussion  wiii  identify  those  sample  analyses  that 
did  not  match  the  primary  anaiysis  and  provide  a  rationaie  for  foe  nonconformance 
(e.g.,  lack  of  sample  homogeneity  or  potential  laboratory  contamination). 

Hydrocarbon  Ranoe  Organic  Analyses.  The  requirements  for  foe  modified  AK101 
(GRO)  and  AK102  (DRO)  analyses  are  presented  in  the  laboratory  SOPs  for  these 
methods  (CT&E  1994a  and  1994b).  which  are  included  in  foe  LQAPP  (Appendix  A). 
CT&E  will  follow  foe  criteria  outlined  in  their  laboratory  SOPs.  CT&E  is  a  state- 
approved  laboratory  for  these  hydrocarbon  methods.  Method  AK103  is  also 
included  in  the  LQAPP  in  Appendix  A. 

Solid  Matrix  Samoie  Analysis.  All  results  will  be  reported  on  a  dry  weight  basis  for 
soil  and  sediment  samples.  The  percent  moisture  will  be  reported  for  all  solid 
samples.  An  adequate  mass  of  solid  will  be  used  in  the  extraction  and/or 
preparation  phase  to  make  certain  that  the  detection  limits  are  achieved.  Samples 
that  contain  greater  than  30  percent  moisture  will  be  noted  in  the  laboratory  case 
narrative,  and  any  potential  bias  will  be  discussed. 

The  detection  limits  for  all  laboratory  analyses  will  be  established  in  accordance 
with  Appendix  B  of  40  CFR  Chapter  1,  Part  136,  Guidelines  Establishing  Test 
Procedures  for  the  Analysis  of  Pollutants.  The  documentation  for  all  methods  will  be 
kept  at  the  laboratory  for  review  by  the  Jacobs  QA  Officer.  This  information  will  be 
verified  for  completeness  and  accuracy  before  any  sample  analyses.  As  necessary, 
this  information  will  be  provided  to  any  subcontractors  providing  third-party 
validation. 

Quantitation  for  all  methods  will  be  performed  in  accordance  with  the  specific 
methodology.  For  GC  analyses,  ail  positive  values  will  be  quantitated  using  the 
average  response  factors  or  calibration  factors  from  the  initial  calibration. 

1 .8.3  Practical  Quantitation  Limits 

The  following  discussion  defines  foe  practical  quantitation  limit  and  the  procedures 
for  establishing  practical  quantitation  limits  (PQLs). 

1. 8.3.1  Terminology 

The  practical  quantitation  limit  is  the  lowest  level  that  can  be  reliably  achieved  within 
specified  limits  of  precision  and  accuracy  during  routine  analysis  as  defined  by 
AFCEE  (Air  Force  1993)  and  EPA  (EPA  1986a).  The  PQLs  for  the  compounds  listed 
in  Table  1 .8-1  are  identical  to  those  found  in  the  IRP  handbook,  with  the  exception 
of  those  presented  for  volatile  organics  by  SW8260. 
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The  laboratory  canrx>t  meet  the  IRP  Handbcx^  (Air  Force  1993)  PQLs  tor  SW8260 
water  samples.  The  laboratory  can  meet  the  1993  PQLs  tor  SW801 0/8020. 
Therefore,  the  laboratory  has  requested  a  variance  that  would  substitute 
SW801 0/8020  PQLs  tor  the  SW8260  PQLs.  These  are  the  PQLs  presented  in  Table 
1.8-1.  /^ny  additional  variances  requested  by  the  laboratory  are  contained  in 
Appendix  A  (LQAPP). 

1.8.3^  Procedurea 

The  PQLs  as  defined  above  are  verified  by  the  laboratory  with  each  initial  calibration. 
The  initial,  multipoint  calibration  curve  must  include  a  standard  at  a  concentration 
below  the  PQL  values  list  in  Table  1.8-1.  analytes  reported  must  be  present  in 
the  initial  and  continuing  calibration  standards  and  all  calibration  criteria  specified 
must  be  met. 

1. 8.3.3  Values 

The  1993  AFCEE  PQLs  that  will  be  reported  by  the  laboratory,  with  the  exception  of 
the  approved  variances,  are  applicable  to  the  Granite  Mountain  PA/SI  and  are 
presented  in  Table  1 .8-1 . 

1.8.4  Method  Calibration  for  Laboratory 

Calibration  of  laboratory  instrumentation  will  be  performed  as  specified  in  the 
analytical  methodology.  Sample  analyses  will  only  be  conducted  using  calibrated 
equipment,  /^pendix  A  lists  the  calibration  criteria  for  all  analyses  to  be  performed 
by  the  offsite  laboratory. 

For  QC/MS  methods,  the  response  factor  from  the  daily  calibration  standard  will  be 
used  to  quantitate  target  compounds.  In  cases  where  the  sample  analyses 
immediately  follow  the  initial  calibration  and  are  within  the  12-hour  calibration  time- 
frame  of  the  MS  tuning  standard,  the  midpoint  standard  respons'^  factors  will  be 
used  for  quantitation.  This  standard  must  meet  the  criteria  for  ally  calibration 
standard  for  these  analyses  to  be  acceptable. 

1.8.5  Calibration  Procedures 

Calibration  procedures  for  the  laboratory  instruments  required  for  the  specified 
analytical  methods  and  information  on  the  type  of  laboratory  instruments  is  found  in 
the  LQAPP  (Appendix  A).  Additional  information  on  laboratory  QC  is  found  in 
Section  1.10. 

The  materials  used  for  all  calibration  standards,  Internal  standards,  surrogate 
standards,  and  QC  check  samples  will  be  from  EPA-certified  reference  or  National 
Institute  of  Standards  and  Technology  (NIST)  traceable  reference  standards  for  all 
organic  and  inorganic  analyses,  if  available.  The  Jacobs  QA  Officer  will  verify  that 
the  appropriate  standards  will  be  used  by  the  laboratory  before  any  analytical  work. 

1.9  DATA  REDUCTION,  REVIEW,  AND  REPORTING 

Data  reduction,  data  quality  review,  and  reporting  procedures  will  include  evaluating 
both  the  field  data  and  laboratory  analytical  data  package.  The  overall  data  QA 
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goals  for  the  project  can  only  be  met  if  the  data  generated  in  the  field  and  by  the 
analytical  laboratory  can  be  demonstrated  to  be  valid. 

1.9.1  Data  Management 

Laboratory  data  will  be  presented  in  hard  copy  and  computerized  formats  consistent 
with  the  Statement  of  Work  (Air  Force  1994)  and  the  IRPIMS  Data  Loading  Handbook 
(Air  Force  1991). 

A  flowchart  of  the  data  management  activities  is  presented  in  Figure  1 .9-1 . 

The  field  team  will  collect  the  samples  described  in  the  FSP.  After  the  team  coiiects 
the  samples,  the  sample  documentation  (sample  tags,  chain-of-custody  records, 
etc.)  will  be  completed  as  described  in  Section  2.2.4.  QC  checks  will  be  conducted 
on  the  sample  documentation.  The  sampler  will  correct  mistakes  by  making  a  line 
through  the  mistake  and  printing  the  correct  information  next  to  it  The  sampler  will 
also  initial  and  date  the  correction.  A  black  waterproof  pen  will  be  used  for  ail 
sample  documentation.  If  the  sample  documentation  is  acceptable,  the  samples  will 
be  shipped  to  the  offsite  laboratory  or  ^11  be  kept  by  the  samplers  for  field  tests. 

Because  of  the  length  of  the  sampling  event  (approximately  one  week),  there  will  be 
no  opportunity  to  resample  if  data  are  rejected.  Jacobs  intends  to  maintain  contact 
with  the  laboratory  during  the  entire  sampling  event  to  minimize  data  loss.  The 
laboratory  has  been  contracted  to  provide  analyses  within  the  extraction  and 
anai^cal  holding  times. 

1.9.2  Jacobs  Environmental  Management  System 

The  Jacobs  Environmental  Management  System  (JEMS)  is  an  integration  of 
commercially  available  "off-the-shelT  hardware  and  software  with  a  sample  tracking 
and  field  data  entry  system  developed  by  Jacobs.  JEMS  constitutes  a  corporate¬ 
wide  system  for  Jacobs'  environmental  programs,  providing  a  baseline  of 
performance  for  data  management  and  data  interpretation/presentation. 

JEMS  consists  of  two  subsystems: 

•  Environmental  Database  System  (EDS);  and 

■  Geographic  information  System  (GiS)/Geological  Modeling  System  (GMS)  Data 
Interpretational  System  (DIS). 

For  the  Granite  Mountain  RRS  PA/SI,  it  is  anticipated  that  only  the  JEMS  EDS 
subsystem  will  be  used.  However,  the  DIS  subsystem  can  readily  be  incorporated 
into  the  program  if  its  data  interpretation/presentation  applications  are  needed. 

The  EDS  consists  of  a  comprehensive  data  management  application  based  on  the 
Oracle  Relational  Data  Base  Management  System.  Functionally,  the  EQUIS 
database  (licensed  from  Egret  Technologies)  receives  electronic  upload  of  location, 
sample,  and  lithologic  data  from  the  Jacobs  Environmental  Sampling  System 
(JESS).  The  EQUIS  system  also  receives  electronic  uploads  of  test  and  result  data 
from  the  analytical  laboratories  through  the  Jacobs  Laboratory  Data  Submission 
Handbook  specifications.  EQUIS  loads  the  electronic  data  and  processes  it  through 
extensive  error  checking  and  QC  routines  before  "certifying"  the  data  as  acceptable 
to  the  main  database. 
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To  meet  the  needs  of  the  Air  Force  IRP,  the  certified  data  will  be  exported  in 
accordance  with  the  file  apedflcation  of  the  IRPIMS  Data  Loading  Handbook 
(ojirently  Version  Z2)  arKl  then  processed  through  the  IRPIMS  Quality  Control  Tool 
before  being  submitted  to  the  Air  Force. 

1.9.3  Data  Reduction 

Data  reduction  is  the  process  of  converting  measurement  system  outputs  into  an 
expression  of  parameters  and  Information  from  which  conclusions  about  the  site 
can  be  made.  These  processes  must  be  performed  accurately,  and  with  accepte 
statistical  techniques.  Ail  calculations  and  data  entries  will  be  checked  during  a  C 
review  to  maintain  the  accuracy  of  this  process. 

The  quantity  of  data  generated  from  this  investigation  and  previously  collected  data 
will  be  evaluated  to  determine  the  appropriate  statistical  techniques  that  can  be 
applied  to  the  data  set.  The  statistical  an^sis  may  include  classical  statistics  and 
geostatistical  approaches,  if  necessary,  additional  data  needs  will  be  identified  so 
that  appropriate  statistical  techniques  can  be  applied. 

Statistical  techniques  will  be  applied  to  laboratory  QC  samples  (such  as  matrix 
spikes  and  matrix  spike  duplicates,  method  blanks,  surrogate  spikes,  and  laboratory 
control  samples)  to  assess  the  accuracy  and  precision  of  the  data.  The  formulas  for 
calculating  the  precision,  or  RPO,  and  accuracy,  or  percent  recovery,  are  presented 
in  Section  1 .4.1 .  Accuracy  and  precision  data  will  be  used  to  determine  analytical 
data  errors  introduced  through  analytical  procedures. 

In  addition,  the  QC  field  samples  (such  as  trip,  equipment,  and  ambient  blanks  and 
duplicate  or  replicate  samples)  will  be  evaluated  to  determine  any  systematic  or 
random  errors  introduced  by  field  procedures. 

1.9.4  Data  Quality  Assessment 

Data  quality  assessment  involves  reviewing  the  field  records,  maintaining  proper 
laboratory  record  keeping,  and  assessing  the  laboratory  data.  These  steps  are 
discussed  in  the  following  sections. 

1. 9.4.1  Review  of  Field  Records 

Field  records,  at  a  minimum,  will  be  evaluated  for  the  following: 

•  completeness; 

•  identification  of  valid  samples; 

•  correlation  of  field  test  data  with  previous  results,  if  available; 

•  identification  of  anomalous  field  test  data;  and 

•  assessment  of  the  accuracy  and  precision  of  the  field  test  data  and 
measurements. 

The  check  of  field  record  completeness  will  verify  that  (1)  all  requirements  for  field 
activities  in  this  SAP  have  been  fulfilled,  (2)  complete  records  exist  for  each  field 
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Figure  1.9-1 

Data  Management  Flow  Chart 
Granite  Mountain  Radio  Reiay  Station,  Alaska 


(intentionally  blank) 


(Ml  aAo»«n'<«'»*P\0''****P'®*P**‘"**** 


30 


Final 

IWeycM 


activity,  and  (3)  the  procedures  specified  in  program  planning  documents  have 
been  implemented.  Field  documeritation  will  ensure  verification  of  sample  integrity 
and  provide  sufficient  technical  information  to  re-create  each  field  event.  The  resulte 
of  the  completeness  check  should  be  documented.  Environmental  data  affected  by 
incomplete  records  will  be  identified  in  technical  reports. 

The  identification  of  valid  samples  Involves  interpreting  and  evaluating  tlie  field 
records  to  detect  problems  affecting  the  representativeness  of  environmental 
samples.  For  examf^,  photographs  may  show  the  presence  or  absence  of  sources 
of  potential  contamination,  such  as  operation  of  combustion  engines  in  the  vicinity 
of  sampling. 

In  addition,  field  documentation  is  another  source  of  data  for  review.  These 
judgments  of  sample  validity  will  be  documented  in  the  technical  report. 
Environmental  data  associated  with  poor  or  incorrect  fieldwork  and/or  record 
keeping  will  be  identified. 

To  the  extent  possible,  anomalous  field  data  will  be  identified  and  explained.  The 
assessment  of  the  quality  of  field  measurements  will  be  based  on  instrument 
calibration  records  and  a  review  of  any  corrective  action  reports.  The  accuracy  and 
precision  of  field  measurements  will  be  discussed. 

1. 9.4.2  Laboratory  Record  KeenlnQ 

Record  keeping  procedures  for  the  laboratory  are  listed  below  and  described  in 
more  detail  in  the  LQAPP  (Appendix  A); 

*  The  laboratory  will  maintain  records  sufficient  to  re-create  each  analytical  event 
conducted.  At  a  minimum.  *he  records  will  contain  the  following; 

chain-of-custody  records; 

initial  and  continuous  calibration  records  including  preparation  of 
standards  traceable  to  the  original  material  and  lot  number; 

instrument  tuning  records,  if  applicable; 

method  blank  analyses; 

internal  standard  results; 

surrogate  spiking  and  results  (if  required); 

spike  and  spike  duplicate  records  and  results; 

laboratory  duplicate  records  and  results  (if  done); 

raw  data  including  instrument  printouts,  laboratory  bench  work  sheets 
and/or  chromatograms  with  compound  identification  and  quantitation 
reports;  and 

other  QC  samples  and  results  (e.g.,  ICP  interference  check  standards 
results,  results  of  the  matrix  quantitation  limit  studies,  and  the  results  of 
blank  spiking). 
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*  The  laboratory  written  procedures  for  each  analytical  method  and  QA/QC 
function  are  presented  in  the  LQAPP  (Appendix  A). 

*  The  following  units  of  measure  will  be  used  for  reporting  analytical  results; 

water  samples  •  inorganics  and  metals  (milligrams  per  liter  [mg/L]); 

water  samples  •  organics  (micrograms  per  liter  ipg/L]); 

soil  and  sediment  samples  -  organics,  inorganics,  and  metals  (milligrams 

per  kilogram  [mg/kg],  dry  basis); 

*  moisture  content  for  each  soil/sediment  sample.  The  following  equation  for 
moisture  content  given  in  American  Society  for  Testing  and  Materials  (ASTM)  D- 
221 6  (ASTM  1 988)  will  be  used: 

W  =  ((Wi-W2)/(Wi-Wc)]  X 100 
where: 

W  =  moisture  content,  percent; 

=  weight  of  container  and  moist  soil,  grams; 

Wg  =  weight  of  container  and  oven-dried  soil,  grams;  and 

Wq  =  weight  of  container,  grams. 

1. 9.4.3  Assessment  of  Laboratory  Data 

Third  party  validation  will  not  be  conducted  on  analytical  data  generated  during  this 
investigation.  Therefore,  Jacobs’  internal  data  quality  review  has  been  expanded  to 
include  a  data  review  by  the  Project  Chemist.  This  data  review  will  focus  on  the 
analytical  data  summary  forms  and  laboratory-generated  raw  data  to  determine  the 
quality  of  analytical  results.  This  evaluation  shall  consist  of  the  following: 

*  The  field  Chain-of-custody  records  will  be  reviewed  to  evaluate  whether 
extraction/hoiding  time  criteria  were  met. 

*  The  following  summary  forms  will  be  evaluated  for  percent  relative  standard 
deviations,  percent  differences,  percent  recoveries,  and  RPOs;  initial  and 
continuing  calibrations,  surrogates,  internal  standards,  Laboratory  Control 
Samples  (LCS),  and  matrix  spikes.  All  reported  results  will  be  evaluated  against 
the  method  requirements.  Ihese  results  vrill  be  recalculated  from  the  raw  data 
only  if  the  resulte  appear  to  be  inaccurately  reported. 

*  The  extraction,  digestion,  and  injection  logs  will  be  evaluated  to  verify  that  the 
method  requirements  are  met  and  that  the  correct  MDLs  are  reported  and  that 
the  laboratory  is  meeting  the  maximum  reporting  limits  required  by  AFCEE. 

*  Ten  percent  of  all  positive  results  will  be  recalculated  from  the  raw  data  and 
verified  against  the  results  reported  by  the  laboratory  on  the  sample  summary 
forms. 
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•  A  data  quality  review  report  summarizing  the  validity  of  the  data  and  specificaliy 
addressing  any  gross  violations  of  QC  criteria  that  would  be  cause  for  rejection 
of  the  data  will  be  provided  as  part  of  the  PA/SI  report. 

•  The  data  quaiity  review  report  will  be  evaluated  for  completeness  by  the  Jacobs 
Project  QA  Coordinator. 

•  Data  qualifiers  will  not  be  added  to  the  Jacobs’  data.  However,  if  required,  the 
National  Functional  Guidelines  (EPA  1988c,  1988d,  and  1991b}  will  be  used  as 
a  reference.  The  data  review  will  iden%  any  data  requiring  rejection  or 
qualifiers  on  a  qualitative  basis. 

1.9.5  Reporting 

Analytical  data  will  be  reported  in  the  PA/SI  report.  No  Analytical  Data  Informal 

Technical  Information  Reports  (fTIRs)  as  described  in  the  Air  Force  IRP  Handtmok 

(Air  Force  1993)  will  be  submitted. 

As  part  of  the  data  submrttaJ  by  the  laboratory,  data  qualifiers  will  be  assigned  to 

sample  results.  These  laboratory  assigned  qualifiers  are  presented  below. 

Laboratory  Data  Qualifiers  for  Organic  Compounds 

The  followino  definitions  of  qualifiers  will  be  used: 

U  Compound  was  analyzed  for  but  was  not  detected. 

J  Value  is  estimated  either  for  a  tentatively  identified  compound,  if  applicable,  or 
when  a  compound  is  present  (spectral  identification  criteria  are  met,  but  the 
value  is  less  than  the  method  detection  limit). 

B  Analyte  was  found  in  associated  blank  as  well  as  in  sample. 

E  Concentration  exceeds  calibration  range  of  instrument. 

D  Compound  in  analysis  at  a  secondary  dilution  factor. 

A  The  tentatively  identified  compound  is  a  suspected  aldol-condensaiion  product 
as  applicable. 

X  Additional  flags  defined  separately. 

Laboratory  Data  Qualifiera  for  Inorganic  Chemical  Data 

The  followinQ  definitions  of  qualifiers  will  be  used: 

U  Compound  was  analyzed  for  but  was  not  detected. 

E  Value  is  estimateJ  because  of  matrix  Interferences. 

M  Duplicate  injection  precision  criteria  were  not  met. 

N  Spiked  sample  recovery  was  not  within  control  limits. 


(55)  aAgranlteVsapNgmtMpXSaplembw  29, 1994 


33 


Final 

RRCydgd 


S  As  determined  by  the  Method  of  Standard  Additions  (MSA). 


W  Postdigestion  spike  for  furnace  atomic  absorption  anaiysis  is  out  of  control 
limits;  sample  absorbance  is  less  than  50  percent  of  spike  absoibance. 

*  Duplicate  anaiysis  was  not  within  control  limits. 

-I-  Conelation  coefficient  for  MSA  was  less  than  0.995. 

1 .1 0  INTERNAL  QUAUTY  CONTROL  CHECKS  FOR  FIELD  AND 

LABORATORY  OPERATIONS 

Field  and  laboratory  QC  samples  are  defined  below.  The  frequency  for  coiiection  of 
field  QC  samples  is  discussed  in  Section  2.2.6.  Field  QC  samples  will  apply  only  to 
those  sample  locations  designated  for  laboratory  analyses. 

1.10.1  Quality  Control  for  Field  Activities 

Below  are  field  activities  for  QC.  information  on  specific  QC  sample  numbers  and 
Intervals  for  their  coiiection  are  in  Section  2.2.6,  Field  Quality  Control. 

•  Trio  Blank.  A  VOC  sample  bottle  is  filled  with  ASTM  Type  II  reagent-grade  water 
in  the  laboratory  or  at  an  offsite  location,  transported  to  the  site,  handled  like  a 
sample,  and  returned  to  foe  laboratory  for  anaiysis.  (Trip  blanks  are  not  to  be 
opened  in  foe  field.)  The  trip  blank  for  soils  is  Type  11  reagent-grade  water.  In 
this  case,  the  laboratory  will  report  foe  trip  blank  results  (complete  data 
package)  with  foe  associated  soils  data  package. 

•  Ambient  Conditions  Blank.  ASTM  Type  II  reagent-grade  water  is  poured  into  a 
sample  container  at  the  site,  then  is  handled  like  a  sample  and  transported  to 
the  laboratory  for  anaiysis  of  VOCs.  The  laboratory  will  report  the  ambient 
conditions  blank  results  (complete  data  package)  with  foe  associated  soil  or 
water  data  package. 

•  Equipment  Blank.  ASTM  Type  II  reagent-grade  water  is  poured  into  or  over  the 
sampling  device,  transferred  to  sample  bottles,  and  then  transported  to  the 
laboratory  for  analysis.  The  laboratory  will  report  the  equipment  blank  results 
(complete  data  package)  with  foe  assodated  soil  or  water  data  package. 

*  Duplicate.  Field  duplicates  are  two  co-iocated  samples  collected  independently 
at  a  sampling  location  during  a  single  sampling  act.  Field  duplicates  will  be 
labeled  so  that  laboratory  personnel  performing  the  analyses  are  not  able  to 
determine  which  samples  are  duplicates. 

*  Replicate.  A  replicate  is  a  single  sample  that  is  homogenized  and  divided  or 
split  into  two  equal  parts  for  anaiysis.  Replicates  are  often  called  splits.  Field 
replicates  will  be  identified  so  that  laboratory  personnel  are  unable  to 
distinguish  them  from  other  field  samfi^s.  Replicates  will  not  be  used  when 
collecting  samples  for  volatile  organic  anaiysis. 

Note:  Type  II  reagent-grade  water  will  be  certified  by  the  manufacturer  to  verify  that 
(f)  it  is  free  of  analytes  and  contaminants  and  (2)  the  electrical  conductivity  is  less 
than  1.0  micromhos  per  centimeter  ^mhos/cm)  at  25  degrees  Celsius  (“C).  Type  II 
reagent-grade  water  will  be  stored  in  glass,  stainless-steel,  or  Teflon  containers. 
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Distilled  water  from  supermarkets  will  rrat  be  used  in  place  of  Type  II  reagent-grade 
water. 

When  equipment  water  that  meets  the  ASTM  Type  II  criteria  (via  deionization  and 
carbon  filter)  can  be  obtained  or  generated  in  the  field,  the  field  sampling  team  may 
substitute  this  material  for  Type  ii  reagent-grade  water. 

1.10^  Quality  Control  for  Laboratory  Acthritioa 

QC  for  laboratory  activities  consists  of  frte  following: 

•  Method  Blank.  Method  blanks  consist  of  analyte-free  water  or  soil,  processed 
in  the  exact  manner  as  the  samples  within  a  batch  using  identical  reagents  and 
solvents.  Method  blanks  are  generated  by  the  laboratory. 

•  Sample  Matrix  Soike.  A  sample  that  represents  the  matrix  will  be  selected  by 
the  Jacobs  Site  Manager.  The  laboratory  will  spike  this  sample  in  duplicate 
(matrix  spike  and  matrix  spike  duplicate)  with  analytes  specified  for  each 
method  by  the  laboratory.  A  minimum  of  one  sample  per  20  project  samples 
will  be  selected  for  the  matrix  spike  and  matrix  spike  duplicate. 

•  Surrogate  Spikes.  Surrogate  spikes  are  compounds  that  are  added  to  every 
sample  analyzed  including  the  standards,  blanks,  matrix  spikes,  and  QC  check 
samples  to  assess  the  recovery  of  the  method.  Not  all  analytical  methods  are 
amenable  to  the  use  of  surrogate  spikes.  Before  any  sampling  event,  any 
analyses  that  require  surrogate  spikes  will  be  identified.  All  applicable 
surrogate  recovery  control  limits  will  be  reviewed  for  approval  by  the  Jacobs 
Project  Chemist. 

•  Standard  Matrix  Soike/QC  Check  Sample.  A  QC  check  sample  consists  of 
either  an  EPA  reference  or  NIST  traceable  reference  material.  The  QC  check 
sample  or  standard  matrix  spike  will  be  used  to  assess  laboratory  performance 
and  to  evaluate  whether  any  systemafic  problems  occurred  during  analysis. 
Any  QC  check  sample  that  is  found  to  be  outside  control  criteria  for  any 
compound  or  analyte  will  require  corrective  action  by  the  laboratory  and 
reanalyses  of  all  associated  samples. 

1 .1 0.3  Laboratory  Analytical  Batches 

Environmental  samples  will  be  grouped  in  specific  analytical  batches.  Each  batch 
will  include  sufficient  calibration  events  and  QC  samples  to  allow  the  results  of  that 
batch  to  stand  as  an  autonomous  data  set.  That  is,  all  associated  data  for  an 
analytical  batch  will  be  reported  with  each  data  package.  An  analytical  batch  will 
consist  of  no  more  than  20  environmental  samples.  Laboratory  QC  samples  will  be 
used  to  assess  the  desired  precision,  accuracy,  representativeness,  comparability, 
and  completeness  of  the  data. 

1.10.4  Control  Limits 

Appendix  A  presents  the  control  limits  for  each  analytical  method.  The  summary 
includes  the  checks,  their  frequency,  acceptance  criteria,  and  the  corrective  action, 
if  outliers  occur.  Additional  information  on  laboratory  QC  is  included  in  Appendix  A. 
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1 .1 1  PERFORMANCE  AND  SYSTEM  AUDITS 


Performance  and  system  audits  for  sampling  and  analysis  may  be  conducted. 
Audits  may  indude  a  review  of  field  and  laboratory  QA  systems  and  onsite  review  of 
equipment  for  sampling  calibration  and  measurement.  Audits  may  evaluate  the 
capability  and  performance  of  project  personnel,  items,  activities,  and 
documentation.  The  audits  will  ensure  and  document  that  QC  measures  are  being 
used  to  provide  data  of  acceptable  quality  and  that  subsequent  calculations, 
interpretation  and  other  project  output  are  checked  and  validated.  Scheduled  and 
unscheduled  audits  will  be  conducted.  System  and  performance  audits  may  be 
conducted  by  the  Jacobs  QA  Officer  or  his  designee.  The  QA  Officer  or  designee 
will  audit  fieldwork  and  review  the  project  documentation. 

During  a  system  audit,  the  entire  QA  process  is  evaluated.  The  project  or  field  team 
organization  is  review^  for  compliance  with  the  proposed  organization  and  clarity 
of  assigned  responsibility.  Qualifications  of  personnel  assigned  to  the  project  will 
be  reviewed  to  make  certain  that  assigned  responsibility,  skill,  and  training  are 
property  matched. 

A  system  audit  may  be  conducted  on  all  components  of  a  measurement  system  to 
determine  proper  selection  and  use.  The  system  audit  includes  evaluation  of  both 
field  and  laboratory  procedures. 

During  a  performance  audit,  proper  execution  of  SOPs  or  QC  procedures  is 
evaluated.  The  audit  will  address  whether  field  equipment  and  analytical 
instruments  are  selected  and  used  to  meet  requirements  specified  by  the  project 
objectives  stated  in  this  QAPP.  Equipment  and  facilities  provided  for  personnel 
health  and  safety  may  also  be  evaluated.  Calibration  procedures  for  field 
instruments  will  also  be  audited. 

A  review  of  analytical  methodology  with  respect  to  data  requirements  for  the  project 
will  be  performed.  An  onsite  observation  of  analytical  technique,  data  reduction, 
and  record  keeping  may  be  performed,  if  necessary. 

QA  audits  are  conducted  at  the  request  of  project  management  or  the  Air  Force.  A 
written  report  of  a  QA  project  audit  will  include  the  following: 

•  an  assessment  of  project  team  status  in  each  major  project  area; 

•  clear  statements  of  areas  requiring  improvement  or  problems  to  be  corrected; 

•  recommendations  and  assistance  regarding  proposed  corrective  actions  or 
system  improvements;  and 

•  a  timetable  for  any  corrective  action  required. 

The  Jacobs  QA  Officer  will  be  responsible  for  the  coordination  of  audits  and  the 
disposition  of  audit  records. 

1.12  PREVENTIVE  MAINTENANCE  PROCEDURES  AND  SCHEDULES 

Preventive  maintenance  procedures  are  established  to  make  certain  that  laboratory 
and  field  instrumentation  perform  their  intended  functions.  Instrument  maintenance 
records  for  both  laboratory  and  field  Instrumentation  will  be  kept  in  permanently 
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bound  notebooks  assigned  to  each  individual  instrument.  Field  equipment 
maintenance  procedures  are  discussed  in  Section  2.3. 

Preventive  maintenance  is  a  crucial  element  of  the  QA  program  in  any  laboratory. 
Analysts  will  perform  routine  preventive  maintenance  such  as  replacing  minor  parts, 
cleaning  exterior  components,  and  providing  the  instruments  with  a  clean,  dimate- 
controlled  environment.  Major  instruments,  such  as  GCs,  atomic  absorption  (AA) 
spectrophotometers,  ICPs,  analytical  balances,  and  GC/MS  systems,  will  be 
maintained  under  commerdal  sen/ice  contracts  or  by  qualified  in-house  service 
technidans.  All  instrument  maintenance  is  recorded  in  the  assodated  instrument 
logbook  for  reference  and  verification  of  scheduled  maintenance. 

Instruments  will  be  constantly  monitored  by  using  daily  calibration,  sensitivity,  and 
response  checks  to  determine  when  nonscheduled  maintenance  is  required.  In  the 
event  that  an  instrument  does  fail,  every  effort  will  be  made  to  meet  obligations  to 
clients  concerning  holding  times  and  analysis  due  dates. 

Laboratory  support  systems  such  as  ^e  deionized  water  supplies,  refrigerators,  and 
ovens  will  also  be  monitored  and  serviced  regularly.  In  many  instances,  the 
improper  functioning  of  such  basic  equipment  as  a  refrigerator  is  enough  to 
invalidate  costly  data.  The  laboratory  QA  program  has  been  designed  to  minimize 
data  loss  by  monitoring  and  recording  the  functioning  of  these  systems,  allowing 
rapid  correction  of  any  malfunction  before  data  loss  can  occur.  Maintenance 
schedules  and  a  list  of  critical  spare  parts  for  the  laboratory  are  included  in  the 
LQAPP  (Appendix  A). 

1.13  FIELD  AND  LABORATORY  PROCEDURES  TO  BE  USED  TO  ASSESS  DATA 
PRECISION,  ACCURACY,  AND  COMPLETENESS 

Formulas  for  determining  data  accuracy,  precision,  and  completeness  are 
presented  in  Section  1 .4.1 . 

Data  quality  assessments  will  make  certain  that  generated  data  are  accurate  and 
consistent  with  project  objectives.  The  quality  of  the  data  will  be  assessed  based 
on  precision,  accuracy,  representativeness,  consistency,  and  completeness. 

Before  data  collection,  sampling  and  analysis  procedures  will  be  evaluated  with 
regard  to  their  ability  to  generate  appropriate,  technically  acceptable  information 
required  to  achieve  project  objectives. 

During  data  collection,  results  will  be  assessed  to  make  certain  that  (1)  the  selected 
procedures  are  efficient  and  effective  and  (2)  the  data  generated  provide  sufficient 
information  to  achieve  project  objectives.  The  appropriateness  of  the  precision  and 
accuracy  of  selected  measurement  systems  will  also  be  evaluated,  in  general,  data 
evaluation  will  be  based  on  performance  audits,  results  of  spiked  sampie  analyses, 
and  review  of  completeness  objectives. 

Following  completion  of  data  collection  activities,  an  assessment  of  the  adequacy  of 
the  database  generated  with  regard  to  completing  project  objectives  will  be 
performed  by  the  Jacobs  Project  Manager  and  QA  Officer.  Recommendations  for 
improved  QC  will  be  developed,  if  appropriate.  If  data  gaps  are  identified,  the 
Jacobs  QA  Officer  may  recommend  the  collection  of  additional  raw  data  to  fully 
support  the  project's  findings  and  recommendations. 
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The  quality  of  data  generated  during  analysis  will  be  assessed  through  the  use  of 
laboratory  control  charts  and  QA  reviews  by  the  chemists  and  the  laboratory 
supervisor.  The  quality  of  the  data  wili  be  verified  during  the  Jacobs  internal  data 
quality  review.  In  addition,  the  quantity  of  data  generated  from  this  Investigation  and 
previously  collected  data  will  be  evaluated  to  determine  the  appropriate  statistical 
techniques  that  may  be  applied  to  the  data. 

Specific  aspects  of  documentation,  analytical  procedures,  and  office  procedures 
that  will  be  assessed  were  discussed  in  S^on  1.9. 

1.14  QUALITY  ASSURANCE  REPORTS 

The  following  subsections  discuss  QA  reporting  procedures  and  QA  reporting 
scope  and  content. 

1.14.1  Reporting  Procedure 

The  Jacobs  QA  Officer  or  his  designee  may,  at  the  request  of  the  Air  Force,  prepare 
QA  reports  that  document  all  audited  field  or  laboratory  QC  activities.  These  reports 
will  be  submitted  to  the  Project  Manager  upon  completion  of  fieldwork. 

1.14.2  Reporting  Scope  and  Content 

If  a  QA  report  is  requested,  the  Jacobs  QA  Officer  or  designated  auditor  will  prepare 
the  report,  information  in  the  report  may  include  the  following: 

•  QA  activities  and  quality  of  collected  data; 

•  equipment  calibration  and  preventive  maintenance  activities; 

•  results  of  data  precision  and  accuracy  calculations; 

•  evaluation  of  data  completeness  and  contract  compliance; 

•  field  and/or  laboratory  QA  problems  and  recommended  and/or  implemented 
corrective  actions; 

•  results  of  QA  audit  findings; 

•  project  status  and  anticipated  completion  dates  for  important  tasks;  and 

•  any  changes  to  procedures  documented  in  the  QAPP. 

Summary  audit  reports  may  be  prepared  after  each  task  is  completed  to  inform  the 
staff  and  management  of  QA  status.  A  final  audit  report  for  the  project  will  include 
the  following: 

•  periodic  assessment  of  measurement  data  accuracy,  precision,  and 
completeness; 

•  results  of  performance  audits  and/or  systems  audits; 

•  significant  QA  problems  and  recommended  solutions  for  future  projects;  and 
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status  of  solutions  to  any  problems  previously  identitied. 


Any  incidents  requiring  corrective  action  will  be  documented.  The  summary  of 
findings  will  be  factual,  concise,  and  complete.  These  reporte  wilt  be  addressed  to 
the  Jacobs  Project  Manager  and  QA  Officer. 
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ZO  FIELD  SAMPUNG  PLAN 


This  Field  sampling  Plan  (FSP)  prepared  by  Jacobs  describes  procedures  that  will 
be  used  to  conduct  environmental  sampling  activities  as  part  of  the  1994  field 
investigation  for  Granite  Mountain  Radio  Relay  Station  (RRS),  Alaska.  The 
description  and  rationale  for  the  field  activities  are  described  in  the  Work  Plan  for 
Granite  Mountain  RRS,  Alaska.  This  FSP  is  a  companion  document  to  the  Work 
Plan.  The  FSP  was  prepared  based  on  guidance  found  in  the  Handbook  for  the 
Insolation  Restoration  Program  Remedial  Investigations  and  Feasibility  Studies  (Air 
Force  1993).  The  following  sections  describe  the  procedures  and  requirements  for 
field  operations,  environmental  sampling,  field  measurements,  field  QA/QC,  and 
record  keeping  during  the  1994  field  investigation. 

Z1  FIELD  OPERATIONS 

Granite  Mountain  RRS  is  in  a  remote  location  approximately  130  miles  northeast  of 
Nome,  Alaska.  Figure  2.1-1  shows  the  general  location  of  the  site.  The  site  is 
divided  into  a  Lower  Camp,  consisting  of  a  4,000-foot  gravel  landing  strip,  a 
temporary  warm  storage  building,  and  a  temporary  air  terminal,  and  an  Upper  Camp 
consisting  of  a  dormitory  building,  an  equipment  building,  and  the  four  panel  White 
Alice  Communications  System  (WACS)  radio  antenna.  Figures  2.1  -2  and  2.1  -3  show 
the  general  layout  of  the  site,  and  the  two  IRP  sites  and  1 8  Areas  of  Concern  (ACCs) 
to  be  investigated  during  the  1 994  field  effort. 

The  field  investigation  at  Granite  Mountain  RRS  will  include  the  following  activities: 

*  site  reconnaissance,  preparation,  and  restoration; 

*  metal  detector  surveys; 

*  surface  soil,  shallow  subsurface  soil,  surface  water,  and  sediment  sampling; 
and 

*  groundwater  sampling  at  one  existing  water  supply  well. 

Associated  activities  include  geologic  and  location  mapping,  equipment 
decontamination,  and  waste  handling.  The  following  subsections  describe  the 
procedures  for  field  activities. 

2.1.1  Site  Reconnaissance,  Preparation,  and  Restoration  Procedures 

Site  Reconnaissance.  An  initial  site  reconnaissance  was  conducted  by  Air  Force 
personnel  in  June  1994.  Many  of  the  plans  outlined  in  this  FSP  have  been  based  on 
the  information  obtained  during  this  site  visit.  Additional  reconnaissance  activities 
will  be  completed  during  the  start-up  of  the  field  sampling  effort  so  that  personnel 
from  Jacobs  can  become  acquainted  with  the  two  IRP  sites  and  18  AOCs.  The 
following  tasks  will  be  performed  during  the  site  reconnaissance.  Details  on  specific 
tasks  listed  below  are  included  in  this  FSP. 

*  Locate  known  source  areas  based  on  aerial  photographs,  previous  data, 
literature,  and  field  observations. 

*  Field  verify  planning  document  maps. 
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•  Locate  surface  water  features  including  groundwater  seeps  and  surface  water 
drainages. 

•  Locate  proposed  sampling  locations. 

•  Document  field  reconnaissance  findings. 

•  Evaluate  observations  and  update  maps. 

Preparation.  Site  preparation  tasks  will  be  completed  concurrently  with  the  site 
reconnaissance  activities.  These  tasks  will  include  the  following: 

•  Receive  and  stage  field  equipment  and  supplies. 

•  Setup  sampling  packages  and  decontamination  facilities. 

•  Prepare  vehicles  for  field  crew  use. 

•  Prepare  living  quarters  for  the  field  crew. 

Site  Restoration.  Each  sample  location  will  be  restored  as  nearly  as  possible  to  its 
preinvestigation  condition.  Unused  or  surplus  materials,  supplies,  and  waste 
material  will  be  removed  from  each  sample  location  as  the  work  is  completed  at  that 
area.  Equipment  staging,  temporary  storage,  and  living  quarters  will  be  restored  to 
original  conditions.  /Ql  materials  and  equipment  that  are  brought  to  the  site  will  be 
removed  at  the  condusion  of  the  field  investigation.  A  short  section  of  steel 
reinforcement  rod  will  be  placed  at  all  sample  locations,  along  with  a  wooden  stake 
(if  possible).  The  wooden  stake  will  be  labelled  with  the  sample  identification 
number  for  future  reference.  These  markers  will  be  left  at  the  site  to  assist  in 
locating  these  areas  for  future  activities,  if  needed. 

2.1.2  Metal  Detector  Survey 

A  metal  detector  survey  wilt  be  conducted  prior  to  sample  collection  activities  at  all 
suspected  waste  disposal  sites.  The  survey  will  be  completed  to  assess  the 
presence  of  buried  metallic  debris,  specifically  drums  containing  waste  products  or 
materials  of  unknown  composition.  However,  the  metal  detector  survey  will  not 
distinguish  the  extent  of  subsurface  disturbance  or  contamination. 

2.1.3  Equipment  Decontamination 

All  equipment  will  be  decontaminated  in  accordance  with  IRP  Handbook,  Section 

2.1 .1 .3  (Air  Force  1 993). 

All  equipment  that  may  directly  or  indirectly  contact  samples  will  be  decontaminated 
before  and  after  each  use.  This  equipment  may  include  bailers,  hand  augers,  water 
level  indicators,  and  stainless-steel  spoons.  Decontamination  will  consist  of  a 
potable  water  (flown  in  periodically  by  the  air  charter  senrice)  and  Liquinox  or 
Alconox  wash,  foliowed  by  a  ASTM  Type  II  reagent-grade  water  rinse,  and  a 
pesticide-grade  methanol,  and  pesticide-grade  hexane  soivent  rinse. 
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All  sampling  aquipment  \Mill  be  allowed  to  air  dry  before  reuse.  Equipment  will  be 
placed  on  a  dean  surface  such  as  laboratory-grade  (oil-free)  aluminum  foil.  (If  the 
sampling  device  will  not  be  used  immediately  after  decontamination,  it  will  be 
wrapped  in  laboratory-grade  aluminum  foil.) 

2.1.4  Waste  Hancfling 

Because  of  the  limited  scope  of  this  field  effort,  it  is  not  antidpated  that  a  large 
amount  of  investigation-derived  waste  will  be  generated.  A  minimum  amount  of 
wastewater  will  be  generated  during  decontamination  of  field  sampling  equipment 
Decontamination  water  will  consist  of  potable  water  and  Liquinox  or  Alconox,  and 
will  be  discharged  at  the  site  at  the  condusion  of  the  sampling  effort  in  accordance 
with  EPA  guidance  (EPA  1992).  If,  however,  gross  contamination  is  encountered 
during  the  field  sampling  effort,  decontamination  water  will  be  containerized  in  5- 
gallon  gas  cans  and  returned  to  Elmendorf  AFB.  This  water  will  be  treated  as 
hazardous  waste.  A  limited  amount  of  purge  water  will  be  generated  during  the 
sampling  of  one  well  at  the  site.  Before  sampling  of  the  well,  a  photoionization 
detector  will  be  used  to  determine  if  organic  vapors  are  present  within  the  well 
casing.  If  no  organic  vapors  are  detected,  the  purge  water  will  be  released  to  the 
surrounding  area.  If  high  levels  of  or^ic  vapors  are  detected  within  the  well 
casing,  a  grab  sample  will  be  collected  v^out  purging  the  well. 

All  hexane  and  methanol  used  for  decontamination  will  be  kept  separate  from  the 
water^quinox  or  Alconox  solution,  and  left  to  evaporate.  All  hexane  and  methanol 
that  does  not  evaporate  will  also  be  returned  to  Elmendorf  and  treated  as  hazardous 
waste. 

All  other  investigation-derived  waste  such  as  used  Tyvek,  rubber  gloves,  paper 
towels,  tape,  plastic  sheeting,  aluminum  foil,  and  leftover  waste  from  personnel  living 
at  the  site  will  be  placed  in  plastic  bags  and  returned  to  Nome.  At  Nome,  the  waste 
will  be  deposited  in  trash  receptacles.  Personal  protective  equipment  that  has 
become  grossly  contaminated  will  be  returned  to  Elmendorf  AFB  and  treated  as 
hazardous  waste.  Based  on  the  site  reconnaissance  conducted  by  the  Air  Force, 
no  high  levels  of  contamination  are  anticipated. 

2.1.5  Field  Operations  Summary 

Table  2.1-1  summarizes  the  planned  field  sunrey  and  sampling  activities,  including 
the  estimated  number  of  samples  to  be  collected  from  each  site  for  fixed  lab 
analysis.  Also  included  in  the  table  is  a  column  with  an  estimation  of  the  sites  at 
which  field  screening  test  kits  may  be  used  to  identify  TPH  and  PCB  contamination. 
In  general,  field  screening  for  TPH  contamination  will  not  be  used  where  obvious 
signs  of  soil  staining  exist,  because  samples  in  these  areas  will  automatically  be 
submitted  to  the  fixed  laboratory  for  analysis.  A  discussion  of  the  contaminants  of 
concern,  and  the  physical  description  of  each  site  can  be  found  in  the  Work  Plan  for 
Granite  Mountain  RRS. 

In  general,  the  field  activities  will  include  the  following; 

•  preliminary  site  reconnaissance  to  locate  or  verify  known  source  areas,  verify 
field  maps,  and  refine  sampling  locations  by  visual  inspections  and  use  of  field 
test  kits  for  TPH  and  PCB  contamination; 

•  metal  detector  sunrey  to  verify  landfill,  dump,  and  drum  burial  boundaries,  and 
locate  buried  metallic  objects; 
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Table  2.1-1 

Field  Investigation  Sample  Summary 
Granite  Mountain  RRS.  Alaska 
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*  surface  soil  collection  to  detect  the  potential  of  a  release  of  constituents  to 
surface  soils; 

*  subsurface  soil  coltection  to  detect  the  presence  or  absence  of  potential 
contamirwtion  in  shallow  subsurtece  soils; 

*  surface  water,  groundwater  seep,  and  sediment  sample  collection  to  detect  the 
potential  release  or  migration  of  cor^stituents  to  surface  waters,  groundwater, 
and  sediments; 

*  groundwater  monitor^g  and  sample  collection  at  orte  water  supply  well  to 
provide  information  concerning  the  potential  impacts  at  the  well  by  the 
constituents  of  concern  at  the  she;  and 

*  background  soil  and  water  sample  coiiection. 

Z2  ENVIRONMENTAL  SAMPUNQ 

This  section  describes  the  field  sampling  methods  for  various  environmental  media 
and  procedures  for  sample  handling  and  quality  control  (QC)  that  are  required  for 
the  field  investigation  at  the  Granite  Mountain  RRS.  Ail  sampling  activities 
conducted  at  the  site  will  be  documented  on  field  forms  or  in  field  logbooks. 
Examples  of  the  field  forms  to  be  used  for  sampling  activities  at  Granite  Mountain 
RRS  are  included  in  Appendix  C. 

2.2.1  Sampling  Approach 

The  following  subsections  describe  sample  collection  procedures  for  groundwater, 
surface  water,  sediment,  and  surface  and  subsurface  sr^l. 

A  limited  number  of  environmental  samf^  \MII  be  collected  from  each  AOC  at  the 
Granite  Mountain  site.  To  adequately  assess  the  presence  or  absence  of 
contamination  at  each  site,  field  surveys  will  be  performed  and  screening  level  data 
will  be  collected  to  provide  qualitative  information  about  source  areas  and 
contamination,  and  to  help  provide  direction  regarding  the  location  and  collection  of 
samples  for  fixed  laboratory  analyses.  Field  surveys  and  screening  analysis  provide 
preliminary  information  regarding  potential  contaminant  distribution  so  that  the 
locations  of  potentially  contaminated  soil  samples  can  be  selected  for  laboratory 
analysis.  This  step  minimizes  the  number  of  fixed  laboratory  samples  required  to 
characterize  the  site.  Field  screening  test  kits  will  be  used  onsite  to  analyze  for 
RGBs  and  TPH  contamination  at  selected  areas  based  on  visual  observations  made 
during  the  site  investigation.  Test  kits  will  be  used  in  areas  where  wsible  staining  is 
not  evident  to  determine  if  contamination  exists,  or  in  areas  of  staining  to  determine 
the  analyte  suite  for  laboratory  arudysis.  Many  areas  in  which  vtsibie  staining  of 
soils  exists  will  be  evaluated  for  sampling.  The  decision  to  collect  samples  for  the 
fixed  lab  will  be  made  in  the  field  based  on  visual  observations,  field  screening 
conducted  with  test  kits  and/or  a  photoionization  detector,  historical  information 
about  the  site,  areas  downgradient  from  sources  of  potential  contamination,  or 
random  locations  surrounding  a  specific  source.  Field  screening  test  kits  will  not  be 
used  to  analyze  surface  water  samples.  Because  surface  water  at  the  site  may  be 
encountered  infrequently,  all  surface  water  samples  will  be  submitted  to  the  fixed 
laboratory  for  analysis.  The  one  water  sample  to  be  collected  from  the  water  cistern 
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will  be  analyzed  to  determine  anthropogenic  impacts  from  Base  operations.  This 
sample  will  be  analyzed  for  petroleum-related  constituents. 

Samples  collected  for  field  testing  \mIII  follow  the  same  general  collection  methods 
although  containers  will  not  be  preserved,  and  a  chain-of-custody  will  not  be 
required.  Reid  test  samples  will  be  labeled  and  stored  in  a  cooler  containing  ice 
and  v^ii  be  screerted  at  the  end  of  each  days  activities. 

The  technical  approach  for  the  field  investigation  will  be  determined  by  the  physical 
characteristics  of  each  AOC  site.  SoU  samples  will  be  collects  using  stainless-steel 
spoons.  Shallow  (less  than  3  feet  below  ground  surface)  subsurface  soil  samples 
will  be  collected  from  the  cuttings  or  from  the  auger  head  after  the  target  depth  has 
been  achieved.  Depth  of  subsurface  soil  samples  will  be  determine  in  the  field 
based  on  observed  staining,  odor,  or  refusal  of  the  auger.  It  is  antidpated  that 
difficulties  may  be  encountered  reaching  the  desired  depth  because  of  boulders 
and  large  cobbles  located  throughout  the  site,  if  refusal  is  met  prior  to  reaching  the 
desired  sampling  depth,  a  second  attempt  will  be  made  nearby  the  first,  and  a  third 
nearby  the  first  two  If  necessary.  A  limited  number  of  background  samples  will  be 
collected  for  a  determination  of  baselir>e  concentrations  in  the  area.  TheM  samples 
will  be  coliected  in  undisturbed  areas  away  from  the  main  fadlity.  Specific  sampling 
procedures  wifi  be  addressed  in  Section  2.2.2  of  this  FSP. 

All  AOCs  at  the  Granite  Mountain  site  can  generally  divided  into  two  categories; 
landfills/buried  waste  disposal  sites,  and  POL  storage/fuel  spill  sites. 

Table  2.1-1  lists  each  of  the  landfills  to  be  investigated  during  field  activities.  Also 
included  in  the  table  are  the  anticipated  number  of  samples  to  be  collected  for  fixed 
laboratory  analysis  and  the  propoMd  media. 

The  following  procedures  will  be  followed  for  the  field  investigation  of  each  landfill 
site; 


•  An  initial  walk  through  of  the  suspected  area  of  buried  waste  will  be  performed 
to  determine  areas  of  special  interest  such  as  visible  staining  of  soils,  metallic 
debris,  or  areas  of  seeps/standing  water. 

•  After  a  visual  inspection  of  the  site,  a  metal  detector  will  be  used  to  perform  a 
survey  to  determine  the  presence  and  extent  of  buried  metallic  debris  (waste 
drums).  Random  measurements  will  be  taken  around  the  landfill  to  delineate  its 
boundaries. 

•  During  sampling  activities,  an  HNu  photoionization  detector  will  be  used  to 
screen  for  organic  vapors  at  the  sample  location.  Screening  data  will  be 
recorded  on  the  field  sampling  data  sheet  for  the  sample  location. 

•  Field  test  kits  will  be  used  to  sample  areas  with  visual  signs  of  contamination  or 
areas  downgradient  of  potential  sources,  or  at  random  locations  throughout  the 
landfill  area.  Samples  will  be  collected  and  analyzed  In  the  field  using 
immunoassay  test  kits.  Field  screening  analysis  will  be  performed  for  either 
PCBs  or  TPH,  or  both,  depending  on  the  site’s  suspected  contamination.  The 
exact  analysis  to  be  performed  will  be  determined  in  the  field. 

•  Soil  samples  will  be  collected  at  the  surface,  and  at  a  shallow  subsurface  depth 
based  on  the  soil  conditions.  A  surface  water/sediment  sample  will  be  collected 
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at  ail  seeps  or  areas  of  starufirtg  water.  Surface  water  samples  will 
automatically  be  submitted  to  the  fixed  laboratory  for  analysis. 

*  The  location  of  all  samples  coii^ed  at  each  landfill  site  will  be  placed  on  a  map 
of  the  site,  along  with  the  sample  identification  number.  The  data  collection 
point  will  be  located  using  a  Brunton  compass  and  a  fiberglass  tape  measure  to 
tie  the  point  into  any  nesuisy  structure  or  monument  (if  possible).  Thi?  will  aid  in 
the  preparation  of  site  maps  for  future  document  production  and  pianning.  in 
addition,  all  sampling  locations  will  be  dearly  marked  with  a  steel  reinforcing 
rod  or  wooden  stake  so  that  the  sampling  point  can  be  revisited  if  necessary, 
and  can  be  located  for  the  establishment  of  sunrey  coordinates  in  the  future. 

*  Based  on  the  results  of  the  field  screening  analysis,  additional  samples  may  be 
collected  for  fixed  laboratory  analysis.  The  number-and  location  of  ^ed 
laboratory  samples  will  be  determined  in  the  field. 

Table  2.1-1  lists  each  of  the  POL  storage/fuei  spill  sites  to  be  investigated  during 
field  activities.  Also  induded  on  the  table  are  the  antidpated  number  of  samples  to 
be  collected  for  fixed  laboratory  analysis  and  the  proposed  media.  In  general,  arctic 
grade  diesel  is  believed  to  be  the  main  contaminant  at  each  of  the  sites. 

The  following  general  procedures  will  be  followed  in  the  investigation  of  POL 
storage/fuel  spill  sites: 

*  A  visual  inspection  will  be  performed  on  all  fuel  storage  tanks,  buildings 
housing  storage  tanks,  floor  drain  outfalis,  and  the  areas  adjacent  to  each 
potential  source.  During  the  field  inspection,  areas  of  interest  will  be  staked  for 
sampling.  These  areas  may  be  stained  soils,  areas  of  stressed  vegetation, 
groundwater  seeps,  floor  drain  outfalls,  or  areas  directly  downgradient  from 
potential  sources. 

*  During  sampling  activities,  an  HNu  photoionization  detector  will  be  used  to 
screen  for  organic  vapors  at  the  sample  location.  Screening  data  will  be 
recorded  on  the  field  sampling  data  sheet  for  the  sample  location. 

*  Field  test  kits  will  be  used  to  sample  areas  with  visual  signs  of  contamination,  or 
downgradient  from  potential  sources  of  contamination,  or  at  random  locations 
throughout  each  site.  Each  sample  will  be  collected  and  analyzed  in  the  field 
using  immunoassay  test  kits.  Field  screening  analysis  will  be  performed  for 
either  PCBs  or  TPH,  or  both,  depending  on  the  site’s  contamination  history. 

*  Soil  samples  will  be  collected  at  the  surface,  and  at  a  shallow  subsurface  depth 
based  on  the  soil  conditions.  A  surface  water/sediment  sample  will  be  collected 
at  all  seeps  or  areas  of  standing  water.  Surface  water  samples  will 
automatically  be  submitted  to  the  fixed  laboratory  for  analysis. 

*  The  location  of  aii  samples  collected  at  each  site  will  be  placed  on  a  map  of  the 
site.  The  data  collection  point  will  be  located  using  a  Brunton  compass  and  a 
fiberglass  tape  measure  to  tie  the  point  into  any  nearby  structure  or  monument 
(if  possible).  This  will  aid  in  the  preparation  of  site  maps  for  future  document 
production  and  planning.  In  addition,  all  sampling  locations  will  be  clearly 
marked  with  a  steel  reinforcing  rod  or  wooden  stake  so  that  the  sampling  point 
can  be  revisited  if  necessary,  and  can  be  located  for  the  establishment  of 
sun/ey  coordinates  in  the  future. 
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•  Basod  on  the  results  of  the  field  screening  analysis,  additional  samples  may  be 
collected  for  fixed  laboratory  analysis.  The  number  and  location  of  teed 
laboratory  samples  will  be  determined  in  the  field. 

2.2.2  Sampling  Procedures 

The  following  subsections  detail  the  procedures  and  equipment  to  be  used  for  the 
completion  of  the  1994  field  sampling  effort  at  Granite  Mountain  RRS.  SpecHications 
and  operating  instructions  for  all  instruments  to  be  used  are  inciuded  in  Appendix  D. 

2.2.2.1  Metal  Detector  Survey 

Metal  detector  surveys  will  be  performed  in  an  effort  to  help  define  locations  and 
boundaries  of  former  waste  accumulation  areas,  landfills,  and  dump  areas.  A  metal 
detector  survey  will  also  be  used  to  determine  the  presence  of  metallic  debris  in 
landfill  areas  and  in  areas  of  disturbed  soil. 

It  is  anticipated  that  buried  metal  may  be  detected  at  various  locations.  Preliminary 
survey  results  will  be  evaluated  to  determine  the  usability  of  results  and  the  value  of 
performing  larger  sunreys.  The  survey  will  be  conducted  in  a  methodical  manner  so 
that  coverage  of  the  entire  site  will  be  accomplished. 

A  Schonstedt  Model  MAC-51  B  magnetic  locator  will  be  used  to  perform  the  survey, 
g  g  g  g  Ciatem  Water  Samplina  Procedures 

Water  samples  for  fixed  laboratory  analysis  will  be  collected  from  one  dstem  located 
at  the  site.  During  the  site  visit  conducted  by  the  Air  Force  in  June  1 994,  the  dstem 
was  observed  to  be  approximately  2  feet  In  diameter  and  possibly  8  to  10  feet  in 
depth.  Water  was  obsenred  at  approximately  3  feet  below  ground  surface.  A  grab 
sample  of  the  water  within  the  dstem  will  be  collected  for  the  sole  purpose  of 
determining  presence  or  absence  of  contamination  within  the  cistern. 

When  the  dstem  seal  is  removed,  the  air  in  the  breathing  zone  and  in  the  dstem  will 
be  measured  for  total  organic  vapors  with  a  photoionization  detector.  If  organic 
vapors  are  detected,  procedures  prowded  in  the  site  Health  and  Safety  Plan  (HSP) 
will  be  followed.  An  HNu  Model  HW-101  instrument  will  be  used  for  the  field 
screening  of  organic  vapors. 

Static  fluid  levels,  including  immisdbie  light  nonaqueous-phase  liquids  (LNAPLs), 
dense  nonaqueous-phase  liquids  (DNAPLs),  and  total  cistern  depth  will  be 
measured  using  an  Oil  Recovery  Systems  (ORS)  oil/water  interface  probe  and  the 
information  will  be  recorded  in  the  field  logbook  and  on  the  field  forms.  The 
condition  of  the  dstem  will  also  be  recorded,  and  a  general  determination  of  the 
volume  of  water  contained  in  the  dstem  will  calculated.  The  calculation  will  be 
recorded  in  the  field  logbook  and  on  a  groundwater  sampling  form.  Examples  of 
these  forms  are  induded  In  Appendix  C. 

A  Teflon  bailer  and  a  Teflon  coated  stainless-steel  bailer  line  will  be  used  to  sample 
the  cistern,  if  possible.  Samples  will  be  collected  in  order  of  decreasing  anal^e 
volatility.  For  example,  samples  destined  for  volatile  organic  compound  analysis  will 
be  collected  before  those  for  semivolatile  organic  compound  analysis. 
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Sampling  of  the  dstem  will  be  performed  in  a  manner  that  minimizes  agitation  of 
sediment,  if  any,  in  the  dstem.  Equipment  \Miil  not  be  allowed  to  free  fail  into  the 
dstem.  A  Horiba  Model  U-10  Water  Quality  Meter  will  be  used  for  water  parameter 
measurements  to  be  collected  with  the  sample.  Details  for  field  parameter  meter 
use,  calibration,  and  duplicate  measurements  are  provided  in  Section  2.3. 

2.2.2.3  Surface  Water  SamoltnQ  Procedures 

Surface  water  samples  will  be  collected  from  ponds,  drainages,  springs,  and  seeps. 
Ail  samples  will  be  collected  in  a  manner  that  does  not  cause  cross  contamination. 

The  following  procedures  apply  to  all  surface  water  sample  collection: 

*  surface  water  samples  will  be  collected  before  sediment  samples  to  be 
collected  at  the  same  location; 

*  pH,  specific  conductance,  salinity,  dissolved  oxygen,  and  temperature 
measurements  will  be  collected  at  eac^  surface  water  sampling  location; 

*  specific  characteristics  such  as  size  of  water  body,  depth,  turbidity  and  overall 
appearance  wilt  be  recorded  in  the  field  log  book; 

*  all  samples  will  be  stored  and  shipped  in  a  cooler  packed  with  ice; 

*  sample  locations  and  identification  numbers  will  be  marked  with  a  flag  or  stake; 
and 

«  sample  locations  will  be  recorded  on  project  maps,  and  if  possible,  located  with 
a  compass  and  tape  from  a  nearby  structure  or  monument. 

All  surface  water  sampling  equipment  \Mii  be  decontaminated  between  sampling 
locations  according  to  the  procedures  specified  in  Section  2.1 .3. 

Samples  collected  from  shallow  depths  will  be  obtained  by  submerging  a  stainless- 
steel,  Teflon,  or  glass  container  into  the  pond,  stream,  or  drainage  or  by  holding  the 
container  under  the  water  discharge  point  of  a  seep  or  spring.  The  container  will  be 
submerged  in  a  manner  that  minimizes  agitation  of  sediment  and  the  water  sample. 
If  a  seep  or  spring  has  minimal  discharge  flow,  gravel,  boulders,  and  soil  may  be 
removed  to  make  the  area  more  accessible  and  sufficient  time  allowed  to  elapse 
before  sampling  to  allow  sediment  and  debris  to  settle.  Depending  on  site-specific 
conditions  and  spring  or  seep  accessibility,  points  may  not  be  sampled  if  the 
discharge  is  not  sufficient  to  collect  a  sample  in  a  manner  that  does  not  cause 
sediment  agitation  and  cross  contamination  between  media  and  sampling  locations. 

2.2.2.4  Surface  Soil  Sampling  Procedures 

Surface  soil  samples  will  be  collected  from  soils  that  are  0  to  6  inches  below  ground 
surface.  Samples  will  be  collected  using  a  decontaminated  stainless-steel  scoop  or 
trowel.  Soil  layers  will  be  removed  to  the  desired  depth  and  the  sample  collected. 
The  soil  will  be  transferred  to  the  appropriate  sample  containers.  Gravel,  rock,  and 
vegetation  will  be  excluded  from  samples.  All  sampling  equipment  will  be 
decontaminated  between  sample  locations  as  described  in  Section  2.1.3. 
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Unusual  turtace  conditk)n8  that  may  lAM  chMfrical  analysis  vvW  be  clocurnsritod  in 
the  field  log  book.  Examples  of  such  conditions  indude  the  following: 

•  obvious  deposition  of  contaminated  or  dean  soil  at  the  site; 

•  evidence  of  chemical  releases;  and 

•  soil  discoloration,  unusual  condition  of  vegetation,  etc. 

2.2.2.5  Subaurfface  Soil  SamDitno  Pfocadurea 

An  attempt  will  be  made  to  colled  shallow  subsurface  soil  samples  (0.5  to  3  feet 
below  ground  surtace,  but  above  bedrock  or  permafrost)  using  a  stainless-steel 
hand  auger  if  visual  soil  staining  is  present  Sampling  devices  will  be 
decontaminated  according  to  procedures  described  in  Section  2.1.3.  It  is 
antidpated,  however,  that  the  presence  of  boulders  and  cobbles  in  certain  locations 
will  limit  the  depth  to  which  a  hand  auger  will  reach,  in  some  instances,  a  hand 
shovel  aruf  a  pick  may  be  used  to  dislodge  soils  to  a  desired  depth  before  a  sample 
can  be  collected.  As  a  second  attemative.  a  post  hole  digging  device  may  be  used. 
Onoe  the  desired  depth  is  reached,  a  stainless-steel  spoon  will  be  used  to  saape 
soil  from  the  walls  of  the  pit  The  sample  will  then  be  colleded  from  the  fresh 
surtace. 

Sediment  SamDlino  Procedures 

Depending  on  conditions  at  the  sample  location,  different  methods  may  be  used  to 
coilect  sediment  samples  from  ponds,  drainages,  springs,  and  seeps. 

If  the  liquid  layer  overlying  the  sediment  in  drainages,  and  ponds  is  sufficiently 
shallow  or  is  not  present,  the  sediment  will  be  sampled  directly  using  a  stainless- 
steel  scoop,  trowel,  or  spoon  to  transfer  the  material  directly  to  the  sample 
container.  This  method  will  also  be  used  to  collect  sediment  from  around  spring 
and  seep  discharge  points.  Gravel,  boulders,  soil,  and  vegetation  will  be  removed 
where  necessary  to  access  underlying  sediment. 

If  the  liquid  layer  is  not  shallow  enough  for  the  above  method,  a  stainless-steel, 
Teflon,  or  glass  cup  will  be  used  to  collect  a  sediment  sample.  Water  will  be 
carefully  poured  from  the  container  to  limit  agitation  or  loss  of  sediment.  The 
remaining  sediment  will  be  transferred  to  the  sample  container. 

Sediment  sampling  devices  will  be  decontaminated  according  to  procedures 
described  in  Section  2.1 .3.  Sediment  samples  will  be  collected  after  surface  water 
sampling  has  been  completed.  The  order  of  sediment  sampling  will  begin  with  the 
farthest  downgradient  sample  and  move  progressively  upgradient  to  avoid  cross 
contamination  between  locations  and  media. 

2.2.3  Test  Kit  Screening 

During  the  field  investigation,  field  test  kite  for  rapid  screening  of  TPH  and  PCBs  in 
soils  using  immunoassay  methods  will  be  performed.  The  test  kits  come  with  all 
materials,  equipment,  and  supplies  to  perform  tests  at  two  different  detection  levels 
as  preset  by  the  factory  (e.g.,  diesel  at  200  and  1000  ppm;  PCBs  [Arochlor  1260]  at 
10  and  50  ppm).  Higher  detection  limits  other  than  specified  above  can  be  achieved 
by  additional  dilution.  Each  test  kit  allows  for  analysis  of  four  (TPH)  or  five  (PCB) 
separate  samples. 
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Although  some  variation  between  the  TPH  and  PCB  test  kits  exist,  bottt  are  similar  in 
use  as  briefly  summarized  below.  The  kits  have  several  "phases'  of  procedures  to 
be  performed.  For  example,  phase  one  includes  extraction  and  pref^ation  of  the 
sample  (weighing,  extracting,  arxi  filtering);  phase  two  includes  sample  and 
standard  preparation;  phase  three  is  the  actual  immunoassay;  and  phase  four  is  the 
interpretation  of  the  results.  Appendix  B  includes  detailed  procedures  on  TPH  and 
PCB  test  kit  operation,  as  well  as  typical  detection  limits  for  TPH  components 
(diesel,  kerosene,  etc.)  and  Arochlor  congeners. 

The  screening  data  will  be  used  for  two  primary  purposes;  (1)  to  identify  the 
presence  or  sfosence  of  contamination  at  each  site;  (2)  to  help  identify  target  areas 
for  select  samples  to  be  sent  to  the  laboratory  for  analysis;  and  3)  to  identify 
analytical  pararrwters  for  the  laboratory,  if  field  screening  Indicates  the  presence  of 
contamination,  samples  will  be  collected  and  sent  to  the  laboratory  for  analysis.  It  is 
anticipated  that  approximately  12  field  test  kits  will  be  used  during  the  field 
investigation.  Seven  kits  will  be  used  for  TPH  analysis,  and  five  kits  will  be  used  for 
PCB  analysis. 

2.2.4  Sample  Handling 

Tables  1.5*1  and  1.5-2  in  Section  1.0  of  this  SAP  present  the  types  of  sample 
containers,  sample  volumes,  methods  of  preservation,  and  sample  holding  times 
that  will  be  used  to  collect  laboratory  samples.  Sample  containers,  presenred  for 
each  analysis,  will  be  supplied  by  the  analytical  laboratory.  The  pH  of  nonvolatile, 
preserved  samples  will  be  checked  using  pH  paper.  If  the  pH  is  not  equal  to,  or  less 
than  2.  add  will  be  added.  If  the  pH  is  consisteritly  above  2,  extra  acid  will  be  added 
to  all  containers  before  sample  collection.  The  following  subsections  describe 
sample  identification,  packaging,  and  shipping. 

2.2.4.1  Sample  Identfficatlon 

Field  identifiers  will  be  assigned  to  ail  environmental  and  QC  samples  and  will 
appear  on  the  sample  labels,  chain-of-custody  forms,  field  sampling  forms,  and  field 
logbooks.  All  samples  collected  during  the  field  investigation  will  have  identifiers 
compatible  with  IRPIMS.  IRPIMS  is  a  relational  database  maintained  by  the  Air 
Force  to  store,  analyze,  and  report  information  used  for  the  Air  Force  Environmental 
Restoration  Division  (Air  Force  1991). 

Specifically,  the  IRPIMS  compatible  identifiers  will  consist  of  the  following: 

•  Air  Force  Installation  Identification.  This  unique  identifier  is  assigned  to  a 
location  within  an  Air  Force  installation,  plant,  or  base.  For  Granite  Mountain 
RRS,  the  Air  Force  installation  identification  is  GRANMT. 

•  Location  Identification.  The  location  identification  is  a  unique  identifier  assigned 
to  a  sampling  location  within  an  Air  Force  installation  where  measurements  or 
samples  are  taken. 

•  Loo  Date.  The  log  date  is  the  date  that  a  sample  is  coiiected,  a  field  test 
performed,  or  a  QC  sample  created. 
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SumlaMatrtK.  Th«  foMowing  IRPIMS  sampling  maMx  codes  wW  be  used: 


LP  Floating  Product 
SE  Sediinem 
SO  Soil 

SO  Soil  QC  Matrix 


WG  Groundwater 
WQ  Water  QC  Matrix 
WS  Surface  Water 
WW  Wastewater 


•  Sample  Tvoe.  Coded  value  identifying  the  type  of  QC  sample  collected. 


N  Normal  Environmental  Sample  EB  Equipment  Blank 

FO  Field  Duplicate  TB  Trip  Blank 

AB  Ambient  Blank 


*  napth.  Sample  depth  is  the  depth  in  feet  from  the  ground  surtace  at 

which  a  sample  is  collected.  All  values  will  be  positive.  This  value  will  only  be 
used  for  shallow  subsurface  soil  samples. 

The  unique  Jacobs  sample  identifiers  will  be  created  for  each  sample  and  entered  in 
the  data  management  system.  An  example  of  the  field  identifier  tor  one  surface  soil 
sample  collected  at  the  second  sampling  point  located  at  AOC 1  follows: 

SaAOC01-SS02 


An  example  of  the  field  Identifier  for  a  surface  water  sample  collected  at  the  first 
sample  location  at  AOC  14  follows: 


WS-AOC14^01 


2.2.4^  Sample  Packaging  and  Shlpplno 


Immediately  after  samples  are  collected  and  labeled  for  offsite  laboratory  analysis, 
they  will  be  placed  in  a  cooler  with  ice.  Each  sample  container  will  be  sealed  in  a 
plastic  bag.  The  samples  will  be  pa^ed  with  shock-absorbent  materials,  such  as 
bubble  wrap  and  vermicuiite,  to  prevent  movement  of  sample  containers  during 
transport.  The  cooler  will  be  packed  with  sealed  ice  packs  and  sealed  with 
packaging  tape.  Custody  tape  will  be  affixed  over  the  cooler  lid  to  prevent  or 
indicate  tampering. 


Coolers  will  be  picked  up  at  Granite  Mountain  by  charter  air  service  and  delivered  to 
an  airline  in  Nome  for  transfer  to  the  fixed  laboratory  in  Anchorage. 

Sample  Labels.  Sample  labels  are  necessary  to  prevent  misidentification  of 
samples.  Each  sample  container  will  have  a  sample  label  attached.  Where 
necessary,  the  label  will  be  protected  from  water  and  solvents  with  clear  tape.  Each 
label  will  contain  the  following  information: 


names  of  sample  collectors; 
date  and  time  of  collection; 
place  of  collection; 
sample  number; 
analysis  required;  and 
presenrative. 
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Sample  Packaging.  Samples  and  ice  will  be  placed  in  a  cooler  along  with  the 
appropriate  chain-of-custo^  records.  The  chain^f-custody  sample  log  sheet(s)  wilt 
be  completed  in  indelible  ink,  placed  in  a  resealabie  plastic  bag,  and  taped  to  the 
inside  lid  of  the  cooler.  Each  cot  ied  sample  fraction  contained  in  the  cooler  will 
be  specified  on  the  chain-of-cusiody  records  by  the  field  sampling  identification 
number.  Sample  contairiers  will  be  packaged  to  minimize  potential  breakage. 
Sample  packaging  for  offsite  laboratc^  shipping  will  meet  Air  Force  and  U.S. 
Department  of  Transportation  (DOT)  requirements. 

Shipping  Containers.  At  least  three  bands  of  strapping  tape  will  be  wrapp^ 
completely  around  the  cooler  to  secure  the  lid.  The  cooler  will  be  sealed  with 
evidence  tape  and  labeled  "Fragile"  and  This  End  Up*  on  all  four  sides.  The 
containers  will  be  shipped  to  the  laboratory  for  analysis  in  accordance  with  DOT 
regulations  and  procedures.  Shipping  air  bills  will  be  properly  completed;  copies 
will  be  retained  and  placed  in  the  proj^  file. 

Chaln-of-Custodv  Record.  A  chain-of-custody  record  will  be  completed  for  every 
cooler  containing  fixed  laboratory  samples  and  will  accompany  every  shipment  of 
samples  to  the  laboratory  to  establish  the  documentation  necessary  to  trace  sample 
possession  from  time  of  collection.  An  example  of  the  chain-of-custody  record  is 
shown  in  Appendix  C.  The  record  will  contain  ^e  following  information: 

•  sample  or  station  identification  number; 

•  signature  of  collector,  sampler,  or  recorder; 

•  date  and  time  of  collection; 

•  place  of  collection; 

•  sample  matrix; 

•  number  of  containers  making  up  the  sample; 

•  analysis  requested  for  sample; 

•  additional  notes  pertaining  to  suspected  high  contaminant  concentrations; 

•  signatures  of  persorts  involved  in  chain  of  custody;  and 

•  inclusive  dates  of  possession. 

The  laboratory  portion  of  the  form  will  be  completed  by  the  designated  laboratory 
personnel  and  will  contain  the  following  information: 

•  name  of  person  receiving  the  sample; 

•  laboratory  sample  number; 

•  date  of  sample  receipt; 

•  analyses  requested;  and 

•  sample  condition  and  temperature. 

Transfer  of  Custody  and  Shipment.  Samples  will  be  accompanied  by  chain-of- 
ctjstody  records.  When  transferring  the  samples,  individuals  relinquishing  and 
re  eiving  the  samples  will  sign,  date,  and  note  the  time  on  the  chain-of-custody 
record.  The  field  coordinator  will  notify  the  laboratory  coordinator  when  samples  are 
shipped  to  the  offsite  laboratory  for  analysis. 

2.2.5  Sample  Custody 

As  discussed  in  Section  2.2.4.2,  a  chain-of-custody  record  will  accompany  samples 
to  the  laboratory.  The  chain-of  ' Jstody  record  is  included  in  Appendix  C.  A  sample 
label  will  be  affixed  to  the  outside  of  the  sample  container  immediately  following 
sample  collection.  The  sample  label  will  prevent  misidentification  of  samples. 
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Th«  oompletAd  chairvof-custody  record  will  be  returned  promptly  to  Jacobs  by 
laboratory  personnel  when  samples  have  been  received  and  the  form  has  been 
completed.  The  original  chain^-ci^ody  record  will  become  a  permanent  part  of 
the  prefect  records.  The  chaln-of-custody  record  has  four  carbonless  sheets. 
CoplM  will  be  distributed  as  follows: 

•  white  and  canary:  analytical  laboratory; 

•  pink:  data  management;  and 

•  goldenrod:  field  file  copy. 

A  sample  is  in  a  person's  custody  if  any  one  of  the  following  occurs: 

•  It  is  in  that  individual's  possession. 

•  It  is  in  an  irrdividual's  view  after  being  in  their  possession. 

•  It  is  in  an  individual's  physical  possession  and  then  locked  or  othenrvise  sealed 
to  prevent  tampering. 

•  It  is  kept  in  a  secure  area  that  is  restricted  to  authorized  personnel  only. 

2J2.6  Field  Quality  Control 

The  types  of  field  QC  samples  that  will  be  sent  to  the  laboratory  for  analysis  include 
the  following: 

Trio  Blanks.  A  trip  blank  consists  of  ASTM  Type  II  reagent-grade  water  in  a  40- 
miliiliter  (mL)  vial.  The  laboratory  prepares  the  trip  blanks  under  controlled 
conditions  and  ships  the  blanks  to  the  site  witti  the  precleaned  sample  containers. 
The  trip  blank,  which  consists  of  three  vials,  accompanies  the  sample  cooler 
throughout  the  sample  collection  effort  and  is  handled  as  a  field  sample.  The  trip 
blank  vials  are  sent  back  to  the  laboratory  with  each  cooler  containing  samples  that 
will  be  analyzed  for  volatile  organic  compounds.  The  purpose  of  the  trip  blank  is  to 
determine  whether  cross  contamination  between  samples  occurs  during  shipment 
to  the  laboratory.  Trip  blank  samples  are  not  opened  in  the  field.  Only  vials  that 
have  remained  intact  will  be  sent  to  the  laboratory  for  analysis.  Trip  blanks  are 
included  in  both  water  and  soil/sediment  shipment  containers  containing  samples 
for  volatile  organic  compound  analysis. 

Ambient  Blanks.  The  purpose  of  the  ambient  blank  is  to  determine  whether  ambient 
conditions  are  affecting  field  sample  results.  Because  of  the  location  of  the  sKe  and 
the  lack  of  surrounding  activity,  it  is  not  anticipated  that  this  will  be  a  concern  at 
Granite  Mountain  RRS;  therefore,  it  is  likely  that  no  ambient  blanks  will  be  collected 
during  this  field  effort.  Ambient  blanks  will  be  collected  if  the  field  crew  feels  that 
unanticipated  circumstances  warrant  the  collection  of  the  blank  sample. 

Duplicate  Samples.  Duplicate  samples  are  two  samples  collected  independently  at 
a  sampling  location  during  a  single  act  of  sampling.  Field  duplicate  samples  will  be 
collected  to  assess  the  variations  in  field  sampling  methods  and  contaminant 
concentrations  within  a  like  sample.  Duplicate  samples  will  be  collected  in  the  same 
type  of  containers  and  analyzed  for  the  same  parameters  as  the  primary  sample. 
The  duplicate  samples  will  have  unique  sample  identification  numbers  so  that  the 
laboratory  cannot  distinguish  foe  duplicate  sample  from  primary  samples.  Care  will 
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be  taken  to  make  certain  that  the  samples  represent  the  matrix  sampled.  The 
number  of  duplicate  samples  will  equal  10  percent  of  the  number  water  samples. 
No  duplicate  soil  samples  will  be  collected  during  this  field  effort. 

Equipment  Biank.  Equipment  blanks  are  coiiected  following  decontamination  of 
field  sampling  equipment  ASTM  Type  II  water  is  poured  or  pumped  through  the 
sampling  equipment,  collected  into  sample  containers,  and  analyzed  for  the  same 
parameters  as  the  samples  that  were  coiiected  using  the  equipnwnt.  The  purpose 
of  the  equipment  blank  is  to  evaluate  the  decontamination  process  and  determine  if 
it  is  sufficient  to  prevent  cross  contamination  between  sample  locations.  One 
equipment  biank  will  be  collected  for  every  10  samples  coiiected  during  the  field 
acth%  by  each  of  the  two  sampling  teams.  However,  a  maximum  of  one  equipment 
biank  sample  will  be  collected  by  each  team  per  day  regardless  of  the  number  of 
samples  collected  during  that  day.. 

2J2.7  Sample  Analyala  Summary 

Tables  2.2'1  arKi  2.2-2  summarize  the  analytical  methods  and  the  estimated 
numbers  of  fixed  laboratory  samples  that  will  be  coiiected  during  the  1994  field  effort 
for  each  site.  The  exact  number  of  field  samples  cannot  be  provided  because 
sample  collection  is  dependent  on  conditions  encountered  at  the  site  and  the 
results  of  the  field  screening  test  kit  analysis.  Table  2.2-2  also  summarizes  the 
number  and  type  of  field  QC  samples  to  be  collected  based  on  the  number  of 
environmental  samples  to  be  collected.  The  number  of  QC  samples  is  dependent 
on  the  number  of  field  samples  collected  and  shipped  to  the  laboratory  and  is 
therefore  presented  as  an  estimate. 

2.3  FIELD  MEASUREMENTS 

The  following  sections  discuss  the  field  measurements  that  will  be  performed  during 
the  1994  field  investigation  and  sampling.  Field  measurement  equipment, 
equipment  calibration,  and  equipment  maintenance  are  also  described.  Instrument 
calibration  and  operation  manuals  are  included  in  Appendix  D.  All  field 
measurements  will  follow  procedures  in  Ute  IRP  Handbook  (Air  Force  1993)  and 
equipment  operating  manuals. 

2.3.1  Parameters 

The  following  field  measurements  will  be  performed  during  sampling  activities  and 
recorded  in  field  logbooks  or  on  sampling  forms. 

Organic  Vapor  Analysis.  During  sampling,  the  air  in  the  breathing  zone  (and  within 
the  well  casing  at  the  one  well  to  be  sampled)  will  be  checked  with  an  HNu  for 
organic  vapors.  If  organic  vapors  are  detected,  procedures  provided  in  the  HSP  Mrill 
be  followed. 

Metal  Detector.  Metal  detector  surveys  will  be  performed  during  site 
reconnaissance  activities  to  defirte  source  area  boundaries,  and  to  determine  the 
presence  of  buried  debris. 

Water-Level  Measurement.  The  groundwater  level  will  be  measured  to  within  0.01 
foot  at  the  well  where  a  groundwater  sample  will  be  collected.  The  total  depth  of  the 
well  will  also  be  measured. 
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T«bl«2^-1 
8oa  AMlyUeal  Summary 
Qranila  Mountain  RRS.  Alaaka 


nRQ/(»0* 

Volatiia 

SVOC 

Pesticides/ 

PCBs 

Total 

OT001 

White  Alice 

1 

1 

3 

6 

\JF002 

Soil  Waste  Disposal 

3 

3 

3 

3 

12 

AOCt 

Disposal  Area  A 

2 

2 

2 

2 

a 

AOC2 

Disposal  Area  B 

2 

2 

2 

2 

a 

AOC3 

Disposal  Area  C 

3 

3 

3 

1 

3 

13 

ACX:4 

Disposal  Area  D 

2 

2 

2 

2 

8 

AOC5 

Vehicle  Maintenance 

3 

3 

1 

3 

13 

AOC6 

2-100  Barrel  Diesel  AST 

4 

4 

4 

12 

1 

1  AOC7 

'  3. 100  Barrel  AST 

2 

2 

2 

6 

lAoce 

j  Temp.  Air  Terminal 

3 

3 

3 

1 

10 

'  AOC9 

j  Temp.  Warm  Storage 

4 

4 

4 

1 

13 

t 

jAOC  10 

Runway/Raodway  Oiling 

1 

3 

3 

3 

3 

3 

15 

i AOC  11 

1  Seotic  Tank 

1 

1 

1 

1 

4 
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Table  2^-1  Cont 
Sou  Analytieai  Summary 
Granllo  Mountain  RRS.  Alaska 


Site 

1 

SVOC 

Pesticidas/ 

PCBs 

ICP  Metals 
and  Ha 

Total 

Per  Site 

AOC  12 

Small  Day  Tanks  (6) 

6 

1 

6| 

1 

i 

6 

1 

2 

20 

AOC  13 

Water  Pump  House 

2 

1 

2 

2 

1 

1 

1 

7 

AOC  14 

Disposal  Areas  E.  F,  G 

6 

6 

6 

6 

1 

24 

AOC  15 

Disposal  Area  H 

3 

3 

3 

3 

12 

AOC  16 

Disposal  Area  1 

3 

3 

3 

3 

12 

AOC  17 

Disposal  Area  J 

2 

2 

2 

1 

2 

8 

AOC  16 

Disposal  Area  K 

1 

1 

1 

i 

1 

1 

1 

4 

Backoround 

3 

3 

3 

1 

3 

..  12 

Total 

59 

wmm 

59 

13 

37 

227 

Notes:  AOC  «  Area  of  Concern 

AST  s  Aboveground  Storage  Tank 
ORO  s  Diesel  Range  Organics 
GRO  =  Gasoline  Range  Organics 
Hg  s  Mercury  artalyzed  by  CVAA 
SVOC  =  Semivolatile  Organic  Compounds 
PCS  s  Polychlorinated  Biphenyl 

*  -  Residual  Range  Organics  will  be  analyzed  in  select  soil  samples 

All  soil  samples  will  be  artalyzed  (or  percent  moisture  content  by  ASTM  02216. 
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Tabic  2.2-2 

Water  Analytical  Summary 
Granite  Mountain  RRS.  Alaska 


Site 

DROA3RO 

VolatUa 

Oroanlcs 

SVOC 

Total 

Per  Site 

OT001 

White  Alice 

LF002 

Soil  Waste  Disposal 

AOC1 

Disposal  Area  A 

1 

1 

1 

1 

4 

AOC2 

Disposal  Area  B 

1 

1 

1 

1 

4 

AOC3 

Disposal  Area  C 

AOC4 

Disposal  Area  D 

2 

2 

2 

2 

6 

AOC5 

Vehicle  Maintenance 

!aOC6 

12-100  Barrel  Diesel  AST 

'  ACX7 

!  3.100  Barrel  AST 

1 

1 

1 

1 

4 

1  AOC8 

1 

Temp.  Air  Terminal 

AOC9 

1  Temp.  Warm  Storage 

1 AOC  10 

Runway/Raodway  Oiling 

AOC  11 

Septic  Tank 

I 
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Tabl*  2.2-2  Cont. 

Water  Aruiiyttcal  Summary 
Granite  Mountain  RRS.  Alaska 


Site 

DRO/GRO 

Volatile 

Ofoanics 

SVOC 

ICP  Metals 
and  Ha 

Total 

Per  Site 

AOC  12 

Small  Day  Tanks  (6) 

AOC  13  *  T' 

Water  Pump  House 

2 

2 

2 

1 

7 

AOC  14 

Disposal  Areas  E.  F,  G 

1 

1 

1 

1 

4 

AOC  15 

Disposal  Area  H 

AOC  16 

Disposal  Area  1 

1 

1 

1 

1 

4 

AOC  17 

Disposai  Area  J 

AOC  18 

Disposal  Area  K 

Background 

3 

3 

3 

3 

12 

Trip  Blanks 

3 

3 

Equipment  Blanks 

8 

8 

8 

8 

32 

OuDlicates 

2 

2 

2 

2 

8 

Total 

22 

25 

22 

21 

90 

Notes;  AOC=Area  of  Concern 

AST s  Aboveground  Storage  Tank 
DRO=Diesel  Range  Orgarucs 
GRO=Gasoline  Range  Organics 
Hgs  Mercury  Analyzed  by  CVAA 
SVOCs  Semivolatile  Organic  Compounds 

*-Groundwater  sample  will  rx>t  be  analyzed  for  ICP  metals  or  mercury 
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^nmtecible  Laver  Measurement.  Groundwater  that  is  sampled  at  the  well  wHI  be 
monitored  for  an  bnmisdble  layer  using  an  interface  probe.  Depth  to  the  layer  and 
layer  ttiickrtesses  will  be  measured  to  within  0.01  foot. 

Conductivity.  Saiinttv.  pH.  Temperature.  Dissolved  Oxvoen.  and  Turbidity.  These 
water  quality  parameters  will  be  measured  using  a  single  instrument  for  each 
surface  water  sample,  seep  sample,  and  groundwater  sample. 

TPH  and  PCBs.  Field  test  kits  that  use  immunoassay  methods  will  be  used  to 
obtain  qualitative  concentrations  of  these  constituents  in  soil  and  groundwater 
samples. 

2.a2  Equipment  Calibration 

To  meet  data  quality  objectives,  proper  calibration  procedures  for  field  equipment 
will  be  followed  as  described  in  the  manufacturer’s  instrument  manuals  and  the  //IP 
Handboo/(  (Air  Force  1993).  Calibration  is  not  necessary  for  the  immunoassay  test 
kits,  the  metal  detector,  or  the  water  level  indicator.  Table  2.3-1  lists  the  required 
calibration  frequency  of  the  field  instruments  as  stated  in  the  user  manuals. 

2.3.2.1  Calibration  Freauenciea 

Daily,  and  in  some  cases  more  frequent,  calibration  of  equipment  will  provide  QA 
checks  on  all  equipment  used  during  implementation  of  the  1 994  field  investigation. 
Each  instrument  will  have  an  individual  identification  number  affixed.  This  number 
will  be  transcribed  on  field  data  records  when  using  a  particular  instrument  for  a 
sampling  event.  All  calibration,  repair,  and  sen/ice  records  will  be  kept  in  individual 
logbooks.  Equipment  that  consistentiy  falls  out  of  calibration  or  exceeds 
manufacturer's  critical  limits  will  be  appropriately  repaired  or  replaced  with  an 
alternate  that  will  be  brought  to  the  site  as  a  precautionary  measure. 

2.3.2.2  Calibration  Procedures 

Photoionization  Detector.  These  instruments  require  calibration  on  a  daily  basis. 
The  photoionization  detector  instruments  will  be  calibrated  using  isobutylene  span 
gas  of  known  concentration.  Calibration  will  be  performed  according  to  the 
manufacturer's  recommendations  and  wll  be  recorded  in  a  logbook.  All 
adjustments  to  the  instrument  settings  will  be  recorded  in  the  field  book.  Routine 
maintenance  consists  of  battery  charging,  to  maintain  that  the  instrument  is  ready  to 
use  when  required,  and  occasional  lamp  or  fan  cleaning. 

Interface  Probe.  The  audible  tones  are  checked  by  immersing  the  probe  In  water 
and  oil.  The  tape  is  calibrated  annually  by  using  a  surveyor’s  steel  tape  to  adjust  for 
stretching  of  the  calibrated  line.  Additional  batteries  will  be  brought  to  the  site  to 
ensure  against  failure. 

Electrical  Conductivitv.  Salinitv.  oH.  Temperature.  Dissolved  Oxvaen.  and  Turbidity 
Meter.  A  single  instrument  will  be  used  to  measure  all  six  of  these  parameters.  This 
instrument  will  be  calibrated  prior  to  sampling  on  a  daily  basis.  It  may  be  calibrated 
either  manually  or  automatically  using  a  four-parameter  auto-calibration  solution. 


(55)  iiy|faiiMa\aap\s*ntM(ASaplwniMr  29, 1994 


63 


Final 

fWcyctod 


Table  2.3- 1 

Summary  of  Calibration  and  Internal  Quality  Control  for  Reid  Instruments 

Granite  Mountain  RRS.  Alaska 
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2.3.3  EquipnMfit  M«iiitenanc« 

Field  measurement  equipment  will  be  maintained  according  to  the  manufacturer's 
recommended  procedures  provided  in  the  operations  manual  for  each  instrument. 
Copies  of  these  manuals  are  included  in  Appendix  D. 

On  a  routine  basis,  instrument  electrodes  will  be  inspected  for  scratches,  cracks, 
salt  crystal  buildup,  and  membrane/junction  deposits.  Probes  will  be  cleaned  with 
nonphosphate  detergent  and  water. 

2.3.4  Decontamination 

Field  measurement  equipment  will  be  kept  free  of  contamination.  Instruments,  such 
as  the  intertace  probe,  that  contact  water  to  be  sampled  will  be  decontaminated 
following  the  procedures  for  sampling  equipment  described  in  Section  2.1.3. 
instruments  that  are  sensitive  to  soap  and  solvents,  like  the  combination  pH  meter, 
will  be  rinsed  with  potable  water  and  ASTM  Type  il  reagent-grade  water.  The 
probes  will  be  cleaned  daily  and  stored  overnight  according  to  the  manufacturer's 
recommended  procedures. 

2.4  FIELD  QUALITY  ASSURANCE/QUAUTY  CONTROL  PROGRAM 

To  ensure  that  sampling  and  other  field  activities  will  meet  the  data  quality 
objectives,  QC  checks  will  be  implemented  for  parameters  measured  in  the  field. 
Table  2.3-1  summarizes  the  field  methods,  QC  checks,  frequencies,  acceptance 
criteria,  and  corrective  actions  to  be  taken  by  the  field  personnel.  All  QC  check 
information  will  be  recorded  in  project-specific  field  notebooks. 

2.4.1  Control  Parameters 

Several  parameters  will  be  controlled  during  the  field  operations,  sampling,  and 
measurement  activities.  As  described  in  Section  2.3,  calibration  of  field  instruments 
and  operational  checks  will  be  conducted  periodically.  The  frequency  of  the  field 
control  check  duplicates  will  be  a  minimum  of  10  percent  of  all  field  measurements. 
Temperature,  pH,  specific  conductance,  salinity,  dissolved  oxygen,  and  turbidity  will 
be  checked  at  the  same  frequency.  As  applicable,  the  materials  used  to  verify  the 
measurements  will  be  from  certified  sources.  Instrument  use,  maintenance,  and 
calibration  will  follow  manufacturer's  and  IRP  Handbook  (Air  Force  1993)  guidance. 

2.4.2  Control  Limits 

Duplicate  field  instrument  measurements  will  be  considered  suspect  when  a 
difference  of  greater  than  20  percent  is  obsen/ed.  For  the  pH  measurements,  field 
readings  that  vary  more  than  0.1  Standard  Units  will  be  considered  suspect. 

2.4.3  Corrective  Actions 

The  corrective  action  required  for  field  instruments  used  to  measure  temperature, 
pH,  conductivity,  salinity,  DO,  and  turbidity  will  include  recalibrating  and 
remeasuring  the  parameter.  Corrective  action  for  all  field  instruments  will  involve  a 
review  of  the  operator's  manual. 
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2.5  RECORD  KEEPING 

Alt  documentation  related  to  field  activities  will  follow  procedures  in  the  IRP 
Handbook  (Air  Force  1993).  These  procedures  include  recording  the  details  of  each 
activity  in  field  log  books  and  field  sampling  forms  prepared  tor  the  Granite 
Mountain  RRS  field  investigation. 

The  tollowing  two  primary  types  of  Information  are  associated  with  the  field 
investigation: 

•  information  used  to  manage,  monitor,  and  document  project  performance;  and 

•  technical  data  required  tor,  or  generated  by,  a  specific  investigation  task  or 
activ^. 

These  and  other  types  of  information  such  as  project  records  will  be  kept  in  the 
Jacobs  document  control  file  for  Air  Force  projects  in  Denver,  Colorado.  Access  to 
the  file  is  restricted,  and  docurrtents  are  entered  into  the  file  by  a  trained  document 
control  derk.  Field  records  will  be  kept  and  maintained  by  field  crew  personnel  in 
sufficient  detail  to  recreate  all  sampling  and  measurement  activities.  Field  logbooks 
will  be  waterproof  and  permanently  bound  with  sequentially  numbered  pages. 
Copies  of  the  forms  that  will  be  used  during  the  1994  field  investigation  are  included 
in  Appendix  C. 

Ail  field  personnel  will  be  responsible  for  keeping  accurate  records  of  each  field  task 
performed.  Field  records  will  be  of  sufficient  detail  to  relocate  all  sampling  locations 
and  measurement  activities.  The  field  coordinator  will  be  responsible  for  ensuring 
that  all  pertinent  paperwork  is  filled  out  before  the  completion  of  the  field 
task/sampling  event.  For  all  field  activities,  the  following  information  will  be  included 
in  field  logbooks: 

•  location; 

•  date  and  time; 

•  identity  of  field  personnel; 

•  field  equipment  and  calibration  information; 

•  weather  conditions; 

•  sample  type  and  collection  method; 

•  sample  preservation; 

•  detailed  sample  location; 

•  sample  volume; 

•  chain-of-custody  form  and  sample  numbers; 

•  QA/QC  samples;  and 
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*  identification  of  conditions  that  could  affect  sample  ^itegrity  or 
representativeness. 

Dailv  Loos.  Field  logs  summarl^  daily  activities  (Appendix  C)  and  the  field 
logbook  will  be  used  to  record  sampling  activities  each  day.  Entries  in  the  field  logs 
will  include  the  following  Information: 

•  name  of  author,  date,  and  time  of  entry; 

*  location  of  acth^; 

*  names  and  afRiiations  of  personnel  onsite; 

•  sample  collection  or  measurement  methods; 

*  number  of  samples  collected; 

•  sample  identification  numbers;  and 

•  field  observations  and  comments. 

Sufficient  information  will  be  recorded  in  the  field  logbook  to  reconstruct  the 
sampling  event,  if  necessary. 

Correction  of  Documentation.  Original  entries  recorded  in  field  logbooks,  chain-of- 
custody  records,  and  other  forms  will  be  written  in  indelible  ink.  None  of  these 
documents  will  be  altered,  destroyed,  or  discarded,  even  if  they  are  illegible  or 
contain  inaccuracies  that  require  a  replacement  document. 

If  an  error  is  made  on  a  document  assigned  to  one  individual,  that  individual  will 
make  corrections  by  drawing  a  line  through  the  error,  entering  the  correct 
information,  and  initialing  and  dating  the  change.  The  erroneous  information  will  not 
be  obliterated.  Any  subsequent  error(s)  discovered  on  a  document  will  be  corrected 
by  the  person  who  made  the  entry  or  the  Jacobs  Project  Manager.  Ail  corrections 
must  be  initialed  and  dated. 

2.6  REMOTE  SITE  LOGISTICAL  INFORMATION 

Because  of  the  remote  location  and  absence  of  support  facilities  at  the  abandoned 
Granite  Mountain  RRS  site,  this  section  of  the  FSP  is  intended  to  outline  plans  for 
the  successful  completion  of  the  field  effort,  and  to  ensure  high-quality  data  are 
collected  within  the  limited  time  available  for  the  field  effort.  It  is  anticipated  that  the 
site's  remote  location  will  necessitate  a  high  degree  of  planning  to  ensure  the 
success  of  the  project.  As  such,  this  section  will  highlight  the  internal  procedures 
and  methods  of  task  accomplishment  that  are  currently  being  planned  by  the  field 
crew  members. 

2.6.1  Field  Team  Organization/Personnel 

It  is  proposed  that  five  Jacobs  employees  take  part  in  the  field  investigation  and 
sampling  effort  at  Granite  Mountain  RRS.  This  will  enable  two  complete  sampling 
crews  of  two  people  each,  and  a  Field  Site  Supervisor  to  assist  in  scheduling,  review 
of  field  sampling  forms,  perform  field  test  kit  analysis,  locate  additional  data  gaps  for 
sampling,  and  provide  a  communication  link  with  the  air  charter  service  in  Nome  in 
case  of  an  emergency.  In  addition,  two  Air  Force  representatives  will  be  onsite  two 
aid  in  sampling  strategy  and  oversight  of  the  overall  investigation  effort. 

Project  Manager  The  Project  Manager  will  have  overall  responsibility  for  the 
planning  and  execution  of  the  project.  These  duties  will  include  maintaining  the 
project  budget,  writing  and  reviewing  the  planning  documents,  establishing  a 
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schedule  lor  the  completion  of  the  project,  providing  technical  assistance  to  meet 
the  project  goals,  to  coordinate  with  the  Air  Force  to  insure  that  the  project  is 
progressing  as  planned,  and  to  make  decisions  regarding  the  overall  project 
objectives.  Ms.  Joyce  Miyagishima  will  be  the  Project  Manager  for  this  site. 

Field  Site  Supenrisor  The  Field  Site  Supervisor  has  the  responsibility  of  ensuring 
that  the  field  Investigation  portion  of  the  project  is  performed  in  a  manr>er  that 
maximizes  the  data  quality  while  maint^ning  a  safe  environment  for  the  field  crew. 
The  Site  Supenrisor  will  be  the  primary  communication  link  with  people  in  Nome  and 
will  schedule  ail  air  charter  sen/ice  to  the  site.  In  addition,  the  Site  Supervisor,  or  his 
designee,  te  responsible  for  reviewing  all  field  sampling  data  forms  for 
completeness,  making  decisions  about  sample  locations,  ensuring  that  samples  are 
shipped  on  schedule,  ensuring  the  overall  objectives  of  the  field  program  are  met, 
and  the  Air  Force  Handbook  procedures  are  followed  in  meeting  these  objectives. 
Mr.  Hm  Grace  will  be  the  Field  Site  Supervisor  for  this  site. 

Field  Team  Leader  The  Field  Team  Leader  will  have  the  responsibility  for  assisting 
the  Field  Site  Supervisor  in  making  certain  that  all  sampling  procedures  are 
conducted  in  accordance  with  the  specifications  outiined  in  the  Air  Force 
Handbook,  and  that  the  field  crews  follow  the  procedures  stated  in  the  SAP.  The 
Field  Team  Leader  will  be  responsible  for  understanding  and  enforcing  the  technical 
aspects  of  the  SAP,  and  will  be  responsible  for  ensuring  that  all  variances  to  the 
plans  are  approved  by  the  Field  Site  Supervisor  and  the  Air  Force  representative 
prior  to  sampling.  Mr.  Ken  Powell  will  be  the  Field  Team  Leader  for  this  site. 

QA  Coordinator  The  QA  Coordinator  will  be  responsible  for  reviewing  all 
documentation  for  completeness  and  correctness.  In  addition,  the  QA  Coordinator 
will  be  responsible  for  ensuring  that  sample  integrity  is  maintained  foroughout  the 
field  investigation.  Mr.  Chris  Sundeen  will  be  the  QA  Coordinator  for  this  site. 

Site  Health  and  Safety  Coordinator  The  Site  Health  and  Safety  Coordinator  (SHSC) 
has  the  responsibility  for  ensuring  that  the  procedures  outlined  in  the  site  HSP  are 
followed  by  all  memters  of  the  field  team.  Ihe  SHSC  will  investigate  all  accidents  or 
injuries  that  occur  at  Granite  Mountain  RRS  and  has  the  authority  to  stop  all  work 
onsite  if  deemed  necessary  for  the  protection  of  personnel.  The  SHSC  will  also 
provide  a  briefing  to  ail  field  sampling  crew  members,  as  well  Air  Force  personnel 
regarding  site  hazards  before  field  activities  Begin.  Mr.  Ed  Gorove  will  be  the  Health 
and  Safety  Coordinator  for  this  site. 

2.6.2  Transportation 

Field  crew  members  will  travel  from  Anchorage  to  Nome  via  Alaska  Airlines.  At 
Nome,  equipment,  supplies,  and  personnel  will  be  loaded  onto  chartered  aircraft  for 
transport  to  Granite  Mountain,  it  is  anticipated  that  two  flights  will  be  required  to 
transport  all  personnel  and  supplies  to  foe  site.  During  foe  estimated  seven  to  10 
days  required  for  the  field  effort,  approximately  two  additional  flights  will  be  made  to 
transport  supplies  into  Granite  Mountain  (potable  water,  gasoline,  food  etc.).  These 
flights  will  be  scheduled  for  days  in  which  sample  coolers  are  ready  to  be  shipped 
back  to  Nome,  in  Nome,  foe  coolers  will  be  delivered  to  Alaska  Airlines  for  transport 
to  Anchorage,  where  foey  will  be  picked  up  and  delivered  to  the  analytical 
laboratory.  The  Field  Site  Supervisor  will  be  in  daily  communication  with  the  aircraft 
charter  service  to  schedule  delivery  and  pick-up  so  that  all  sample  holding  times 
can  be  met. 


(55)  irygranlM\MpWntMp\S«|ilMntMr  29. 1994 


68 


Final 


Miscellaneous  trash  generated  from  sampling  activities  will  also  be  picked  up  at  this 
time.  This  process  wiil  ensure  that  the  site  renruuns  dean  and  does  not  attract 
wHdlHe. 

The  exact  aircraft  to  be  used  for  the  transport  of  personnel,  suf^dies,  artd  equipment 
will  be  a  Beech  18  or  a  Piper  Navajo  (personnel),  and  a  Caravan  (cargo).  The 
aircraft  used  during  the  sam^ing  effort  to  transport  samples  will  be  a  Cessna  207  or 
a  Piper  Navajo.  Decisions  regarding  aircraft  usability  will  be  the  responsibility  of  the 
Field  ^e  Supervisor  who  wiil  be  in  communication  with  the  air  charter  service. 

At  the  condusion  of  the  field  investigation,  ail  equipment  and  supplies  will  be 
transported  back  to  Nome.  In  addition,  up  to  two  people  may  travel  back  to  hfome  a 
day  before  the  rest  of  the  crew  if  thc^  are  no  longer  needed  at  the  site.  These 
people  wiil  coordinate  the  transfer  of  equipment  from  the  charter  service  to  the 
transport  returning  to  Anchorage. 

While  at  Granite  Mountain  RRS,  field  crew  members  will  have  two  or  foree  all  terrain 
vehides  (ATVs).  These  vehicles  will  be  used  to  transport  personnel  and  equipment 
to  all  sampling  sites. 

Gasoline  brought  to  the  site  to  be  used  in  generator;:^  and  vehides  will  be  left  for  use 
by  the  owner  of  the  cabin  in  which  field  crew  members  will  be  staying.  These 
arrangements  will  be  agreed  to  by  the  owner  of  the  cabin  before  the  field 
investigation. 

2.6.3  Living  Quarters 

All  field  personrral  (five  Jacobs,  two  Air  Force)  will  stay  in  the  miner's  cabin 
approximately  2  miles  from  the  site.  The  cabin  is  equipped  with  sleeping 
arrangements  for  five  people,  and  an  additional  four  sleeping  cots  will  be  available. 
The  cabin  also  comes  equipped  with  a  propane  stove.  As  much  as  possible, 
Jacobs  personnel  will  prepare  nonperishable  food  prior  to  arriving  at  the  site.  It  is 
antidpated  that  personnel  wiil  alternate  the  cooking  duties,  and  that  preparing 
meals  in  advance  will  greatly  reduce  the  amount  of  effort  required  for  cooking. 

In  addition,  some  sort  of  portable  shower  facilities  may  be  available  Although 
primitive,  the  shower  will  allow  field  crew  members  to  dean  off  potentially 
contaminated  soils  before  eating  and  sleeping  as  dictated  in  the  site  HSP. 

2.6.4  SHe  Layout/Setup 

It  is  proposed  that  a  portable  structure  (approximately  12  feet  by  24  feet)  will  be 
erected  near  the  landing  strip  at  Granite  Mountain.  The  building  will  house  a 
generator  that  is  capable  of  powering  portable  lights  and  a  freezer  for  sampling  ice. 
All  sample  preparation,  storage,  and  shipping  will  be  coordinated  at  this  building. 
The  building  wiil  contain  a  folding  table  and  some  chairs  to  complete  the  required 
paperwork  and  to  review  field  forms.  The  freezer  will  contain  1 -gallon  cubitainers  of 
ice  for  sample  preservation.  All  equipment  calibration  activities  will  also  be 
performed  in  the  portable  structure. 

A  second  generator  wiil  be  located  at  the  miner’s  cabin  to  power  lights  and  to 
charge  radios  or  other  field  equipment. 
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It  is  antidpatsd  that  one  decontamination  station  wiii  be  established  near  the 
portable  structure  at  the  Lower  Camp,  and  a  second  decontamination  station  will  be 
established  at  the  Upper  Camp.  Enough  sampling  supplies  will  be  available  so  that 
several  samples  can  be  collected  and  equipment  can  be  decontaminated  at  one 
time.  This  fKocedure  will  eliminate  the  need  to  transport  decorrtamination  supplies 
to  each  sampling  location. 

2.6.5  Communication 

An  aircraft  radio  will  be  leased  from  6ie  air  charter  sendee  for  use  during  the  field 
effort  at  Granite  Mountain  RRS.  A  radio  will  be  required  so  that  a  constant 
communication  link  can  be  maintained  with  the  air  charter  service  in  Nome. 
Personnel  with  the  air  charter  service  will  be  given  the  telephone  numbers  for  the 
Jacobs  offices  in  Anchorage  and  Denver  and  instructed  to  call  periodically  or  send 
messages  via  fax  machine  to  update  the  progress  of  the  field  ^ogram.  or  request 
supplies  or  equipment. 

Onsite  communication  will  be  conducted  via  two-way  radios  carried  by  each  field 
aew.  Each  radio  will  be  capable  of  reaching  the  Field  Site  Supervisor,  or  the  other 
sampling  team  at  all  times  while  at  the  facility.  Each  radio  will  require  charging  at 
the  conclusion  of  the  days  actMties. 

2.6.6  Emergencies 

Emergency  procedures  are  outlined  in  the  site  HSP  for  Granite  Mountain  RRS.  in 
general,  all  circumstances  that  may  create  an  emergency  situation  at  the  site  will  be 
studied  thoroughly,  and  decisions  regarding  action  wiii  be  made  jointly  among  the 
field  crew.  The  Site  Field  Supervisor  will  call  the  air  charter  service  on  a  daily  basis 
to  maintain  an  appropriate  level  of  readiness  in  case  of  unexpected  emergencies.  If 
an  accident  occurs,  the  individual  field  crew  member  will  be  flown  from  the  site 
immediately,  if  required. 

All  field  crew  members  (including  Mr  Force  personnel)  will  be  given  detailed 
instructions  on  the  proper  used  of  the  aircraft  radio  so  that  communication  can  be 
initiated  in  the  event  of  an  emergency. 
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Fixed  Laboratory  Quality  Aaaurance  Project  Plan 
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PRELIMINARY  CHEMISTRY  VARIANCE  REQUESTS 
1994  QUALITY  ASSURANCE  PROJECT  PLAN 
ANALYTICAL  VARIANCE  REQUESTS 

GRANITE  MOUNTAIN,  ALASKA 

The  following  list  of  variances  are  for  dieniistiy  issues  associated  with  the  1994  sanqtling  and  Analysis 
Plan,  specifically  Section  1.0,  foe  Quality  Assurance  Project  Plan.  The  variance  requests  have  been 
organized  into  two  secticms.  The  first  being  variances  to  ibe  1993  IRP  AFCEE  Handb^.  The  second 
section  presents  variances  to  the  Alaska  Hydrocarbon  methods,  AKIOI  and  AK102.  The  fixed  laboratory 
currently  on  line  to  support  foe  1994  field  pro^am  is  Conanercial  Testing  and  Etrgineering  laboratory 
located  in  Anchorage,  Alaska. 

Part  I  IRP  Handbook  Variances 

1)  The  laboratory  cannot  meet  the  SW8260  minimum  water  response  fiictor  (0.2S)  requirement  for 
bromoform.  The  laboratory  purges  IS  milliliters  (mis)  of  sample  in  an  effort  to  generate  lower 
detection  limits  that  cannot  be  obtained  by  purging  5  mis  of  sample.  The  minimum  response  factor 
can  be  obtained  wtei  purging  5  mis  of  water.  Purging  more  sample  decreases  the  purge  efficiency 
of  the  purge  and  trap  system  for  some  analytes.  The  laboratory  can  meet  a  minimum  respcmse  of 
0.18  vfoen  purging  IS  mis.  The  EPA  contract  written  specifically  for  low  level  water  analyses,  2S 
ml  purge,  requires  a  minimum  response  foctor  of  O.OS  for  bromoform. 

2)  Chlordane  and  toxaphene  laboratory  control  samples  (LCSs)  will  not  be  analyzed  unless  the 
associated  SW8080  samples  have  positive  results  for  these  compounds.  If  a  positive  result  for 
either  of  these  compounds  is  detected  foe  associated  samples  will  be  reextracted  with  the  required 
LCS  and  reanalyzed  within  SW8080  specific  bolding  time  limits. 

3)  The  SW8080  aroclors,  1260,  1254,  and  1242  are  routinely  analyzed  as  continuing  calibration 
verification  (CCV)  and  LCS  samples.  The  remaining  four  aroclors  will  be  included  as  CCVs  and 
LCSs  only  when  positive  results  for  these  aroclors  are  detected  in  the  samples.  The  laboratory  will 
reextract  samples  with  foe  associated  LCSs  and  reanalyze  all  affected  samples  and  LCSs  within 
the  specific  SW8080  holding  time  limits.  Additionally,  the  laboratory  will  provide  documentation 
that  details  the  retention  time  windows  and  responses  initially  established,  for  all  SW8080  aroclors, 
prior  to  the  analysis  of  any  samples. 

4)  Practical  quantitation  limits  (PQLs)  in  the  1993  Handbook  .^or  inductively  coupled  plasma  (ICP) 
analysis  (SW6010)  of  calcium,  sodium,  beryllium,  and  zinc  will  be  exceeded.  The  laboratory  can 
report  PQLs  for  these  metals  at  foe  following  limits  0.20,  0.50,  and  0.010,  and  0.050  mg/L  in 
water;  and  20,  50,  1,  and  5  mg/kg  in  soil,  respectively.  A  variance  is  required  for  beryllium  due  to 
interfering  analytes  that  are  typically  found  in  environmental  samples.  Commercial  Testing  & 
Engineering,  Inc.  (CT&E)  requested  variance  for  calcium  and  sodium  due  to  the  naturally 
occurring  levels  of  these  analytes  in  the  environment.  The  instrument  detection  levels  for  these 
metals  will  be  below  the  PQLs  (see  Attachment  B),  but  the  variance  is  required  in  cases  during 
analysis  wdiere  foe  laboratory  may  encounter  these  concerns. 

All  PQLs  are  below  the  maximum  contaminant  levels  (MCLs)  except  for  beryllium.  The  MCL  for 
beryllium  is  0.004  mg/L.  If  a  lower  PQL  is  required  for  beryllium  the  laboratory  can  reach  the 
1 993  Handbook  PQL  using  gr^hite  furnace  atomic  absorption. 
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5)  CTAE  cannot  analyze  tiiallium  by  ICP  method  SW6010.  ifowever,  CT&E  can  provide  a  diallium 
PQL  which  meets  the  AFCEE  required  PQL  u*tn£  medKxl  SW7841. 

6)  CT&E  has  determined  that  the  PQLs  for  SW8260  listed  in  the  1993  handbook  (Table  2-3,  pages 
2-3,  2-46  to  2-47)  can  not  be  met  based  on  laboratory  established  method  detection  limits.  The 
laboratory  has  determined  that  the  PQLs  for  methods  SW8010  and  SW8020  can  more  be 
appropriately  applied  to  tire  SW8260  analytes.  The  laboratmy  can  meet  tire  AFCEE 
SW801Q/SW8020PQLS 

7)  CT&E  does  not  routinely  analyze  for  1-chlorobexane  by  method  SW8260  and  would  like  to 
remove  this  compound  from  tiM  SW8260  analyte  list 


Part  2  State  of  Alaskan  Hydrocarbon  Requirement  Variances 

1)  The  AKIOI  field  surrogate,  4-bromofluorobenzeoe,  will  not  be  added  to  samples  in  the  field  as 
required  by  the  method.  The  surrogate  will  be  added  by  the  analyst  prior  to  sample  analysis  in  the 
fixed  laboratory. 

2)  AKIOI  soil  samples  will  not  be  metiianol  preserved  in  the  field  as  required  by  the  method.  The  soil 
samples  will  be  methanol  extracted  by  the  laboratory  prior  to  analysis. 

3)  Second  column  confirmation  is  an  SW846  requirement  for  GC  analyses.  However,  second  column 
confirmation  is  not  requited  for  multi-component  GC  analytes  and  will  not  be  performed  for 
positive  identification  of  AKIOI  GRO  results.  This  is  not  a  requirement  of  the  QAPP  Addendum 
or  AKIOI  method. 

4)  Second  column  confirmation  is  an  SW846  requirentent  for  GC  analyses.  However,  second  column 
confirmation  is  not  required  for  multi-component  GC  analytes  and  will  not  be  performed  for 
positive  identification  of  AK102  DRO  results.  This  is  not  a  requirement  of  the  QAPP  Addendum 
or  AK102  method. 

5)  The  BTEX  by  SW8240  soil  samples  will  not  be  field  methanol  preserved  as  is  required  by  the  state 
of  Alaska  for  BTEX  samples  associated  with  petroleum  contaminated  sites.  The  laboratory  will 
purge  5  grams  of  the  soil  samples  in  order  to  achieve  the  AFCEE  required  detection  limits.  If  an 
extraction  is  performed,  the  extraction  multiplication  factor  will  raise  the  soil  PQLs  above  the 
AFCEE  required  maximum  detection  limits.  Methanol  extractions  will  only  be  performed  on  soil 
samples  by  the  laboratory,  w^en  target  compound  results  exceed  calibration  lirtearity  and  the 
extraction  is  needed  to  dilute  these  comptninds  into  the  instrument  linear  range. 

6)  A  20  percent  mass  discrimination  criterion  cannot  be  met  with  the  present  laboratory  conditions  for 
method  AK103  because  of  the  limited  amount  of  time  for  method  development.  It  appears  that  the 
longer  the  system  has  to  stabilize  the  closer  it  will  come  to  meeting  the  20  percent  criterion. 
However,  due  to  the  short  time  frame  for  sampling  and  analysis,  a  50  percent  mass  discrimination 
criterion  will  be  used. 


H:\HOME\GBECKMAN\VARCTE.DOC 


2 


Calibration  Table 


FQL 

PQL 

Anniv»i> 

Coneentnition  fPPMl 

ifiil 

vMSa 

Akl02 

10 

50 

400 

800 

1500 

4000 

4.0 

(50;  10) 

0.1 

(1000:10) 

Pesticide 

0.01 

0.05 

0.1 

0.5 

1.0 

0.002 

(50:1) 

0.0001 

(1000:1) 

PCB 

0.1 

1.0 

5.0 

10 

25 

50 

0.02 

(50:1) 

0.001 

(1000:1) 

SVOA 

20 

50 

80 

120 

160 

200 

2.0 

(50:1) 

0.1 

(1000:1) 

Anelvsis 

Concentration  (PPB) 

8240 

(VKAInstr.) 

5 

10 

50 

70 

100 

8240 

(VJA  Instr.) 

5 

10 

50 

100 

150 

AKIOl 

45.6 

228 

456 

683 

1140 

2280 

8260 

0.5 

1.0 

5.0 

iO 
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1904  FIELD  SAMPUNG  PLAN 
TECHNICAL  VARIANCE  REQUEST 


GRANITE  MOUNTAIN  RADIO  RELAY  STATION.  ALASKA 

The  following  presents  a  list  of  items  and  accompanying  rationale  for  variance  from  the 
1 993  U.S.  Air  Force  Handbook  for  the  Installation  Restoration  Program  (IRP)  Remedial 
Investigations  and  Feasibility  Studies  (RI/FS). 

Although  required  by  the  Handbood,  reagent-grade  water  will  not  be  purchased  or 
stored  in  glass,  stainless  steel,  or  Teflon  containers.  Jacobs  is  not  aware  of  any 
reasonably  priced  sources  of  reagent  grade  water  that  comes  in  any  of  these 
containers. 

Containers  for  soil  analysis  will  be  collected  in  4  oz.  glass  jars,  not  8  oz.  glass  jars, 
because  the  sample  volume  contained  in  a  4  oz.  glass  jar  provides  more  than  sufficient 
volume  of  soil  for  laboratory  analysis  by  iCP  metals  and  mercury  by  Cold  Vapor  Atomic 
Absorption. 

General  changes  to  the  number  of  field  quality  control  samples  that  will  be  collected  are 
requested  as  follows. 

Ambient  Blanks.  Ambient  blanks  will  only  be  collected  if  obvious  sources  of 
atmospheric  contamination  are  observed  during  volatile  organic  compound  sampling. 

Eouioment  Blanks.  The  number  of  equipment  rinsate  blanks  for  fixed  laboratory 
analysis  will  be  reduced  from  one  per  day  per  field  team  to  one  with  every  10  samples 
collected  per  field  team  not  to  exceed  one  per  day  per  field  team. 

Field  Replicates.  Replicate  samples  are  used  for  solid  media  such  as  soils  and 
sediments.  Replicates  samples  of  soil  or  sediment  will  not  be  collected  for  during  the  SI 
because  of  the  difficulty  of  correlating  replicate  sample  results  due  to  the  lack  of 
homogeneity  that  is  achieved  during  sample  collection  and  sample  analysis. 
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1.0  Program  Description 


1.1  '  Introduction 

This  manual  addresses  the  responsibilities  and  interactions  of  the  Quality  Assurance  (QA) 
Department  within  the  laboratory  of  Commercial  Testing  &  Engineering  Co., 
Environmental  Laboratory  Services  (herein  referred  to  as  CT&E  ELS). 


1.1.1  Scope 

CT&E  ELS  provides  environmental  analytical  services  for  a  variety  of  clientele. 
The  analytical  data  generated  may  be  used  to  monitor  a  production  process,  to 
ascertain  the  consequences  of  environmental  pollution,  or  to  monitor  cleanup 
efforts. 


1.1.2  Purpose 

The  purpose  of  a  QA  Plan  is  to  provide  guidelines  and  establish  processes  by 
which  ongoing  laboratory  procedures  can  be  monitored.  The  existence  of  these 
guidelines  and  processes  will  assure  that  laboratory  procedures  are  up  to  date  and 
generate  accurate,  precise  and  complete  legally  defensible  data.  All  data  must 
conform  to  federal  and  state  regulations  as  well  as  to  client  specifications.  The  QA 
Plan  can  also  be  used  to: 

1 .  Assist  the  client  in  obtaining  representative,  controlled  samples. 

2.  Receive  those  samples  and  record  their  progress  from  sampling  to  analysis 

to  disposal. 

3.  AscertL!n  the  desired  level  of  Data  Deliverables  Package  and  generate 

client  reports,  via  hardcopy  or  digitally  (JEMS),  at  the  requested 
level.  (See  figure  8 A,  p.78) 

4.  Monitor  sample  analysis  and  initiate  corrective  action  when 

nonconformance  is  detected  in  data  or  analytical  procedures. 

5.  Verify  data  integrity  and  completeness. 

6.  Outline  and  initiate  ongoing  training  of  personnel  in  the  areas  of 

•  Instrumentation 

•  Standard  operating  procedures 

•  QA/QC  responsibilities 

7.  Issue  QC  reports  to  management. 
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2.0  Program  Orpaniration  and  Responsibilities  (See  figure  2A,  p.6) 


2.1  Pyfp.ass 

In  order  to  function  smoothly  and  generate  data  of  the  required  quality  all  personnel  must; 

1.  Understand  CT&E's  Quality  Policy,  SGS's  Code  of  Practice,  and  CT&E's  Code  of 

Business  Conduct.  (See  Appendices  6  and  7) 

2.  Understand  the  necessity  for  quality  control. 

3 .  Accept  their  level  of  responsibility  for  quality  control. 

4.  Obtain  the  skills  to  perform  specific  analyses. 


2.2  Specific  Responsibilities 


2.2.1  Vice  President  /  Laboratory  General  Manager 

The  Vice  President/Laboratory  General  Manager  exercises  ultimate  authority 
over  the  quality  assurance  program,  personnel,  equipment  maintenence  program, 
laboratory  supplies  program  and  laboratory  production.  Some  authority  may  be 
delegated  to  appropriate  individuals  depending  upon  their  specific  areas  of 
responsibility  and  expertise. 

2.2.2  Technical  Director 


Directs  the  technical  operation  of  all  departments.  Writes  and/or  approves  all 
analytical  procedures  utilized  by  chemists  and  technicians.  Directly  responsible  for 
the  accuracy  of  test  results,  acquisition  of  new  instruments,  method  development 
and  modification,  and  laboratory  quality  control.  He  directs  clients  in  proper 
techniques  and  methods  necessary  to  properly  fulfill  the  requirements  of 
governmental  regulatory  agencies.  Supervises  and  trains  personnel  in  new 
techniques  and  trouble-shoots  analytical  problem  areas. 
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2.2.3 


The  Production  Manager  is  responsible  for  maintaining  sample  control  status  from 
receipt  to  disposal.  Coordinates  workorder  sample  distribution  to  each 
department  supervisor  and  assigns  project  due  dates.  Maintains  the  status  of 
project  files  during  analytical  and  review  processes  and  reassigns  personnel  or 
authorizes  overtime  to  complete  a  particular  project.  This  person  is  also 
responsible  for  hiring  and  terminating  personnel  and  directly  overseeing  Project 
Managers. 


2.2.4  OA/OC  Manager 

Under  the  direction  of  the  Vice  President/Laboratory  General  Manager  and  the 
Technical  Director,  the  QA/QC  Manager  is  responsible  for  the  following: 

1 .  Development  and  implementation  of  an  overall  QA  Plan  for  the  laboratory. 

2.  Daily  monitoring  of  laboratory  Quality  Control.  * 

3.  Establish  and  interpret  QC  chans*  to  detect  trends  that  might  indicate  a 

developing  problem  in  a  particular  method  or  instrument  * 

4.  Maintenance  of  QC  charts  and  data  * 

5  Perform  statistical  analysis  of  QC  data, 

6.  Establish  and  maintain  data  bases  that  accurately  reflect  instrument  and 

method  performance.* 

7.  Notify  area  supervisors  of  data  generation  or  procedural  QC  errors  and  aid 

in  taking  corrective  action  All  corrective  actions  will  be 
documented.  (See  Section  12  0,  p. 79) 

8.  Supervise  in-house  proficiency  training,  testing,  and  evaluation.* 

9.  M  unitor  preparation  and  verification  of  analytical  standards  * 

10.  Assist  analysts  and  area  supervisors  in  preparing  and  updating  Standard 

Operating  Procedures  (SOP) 

1 1 .  Distribute  current  SOP's  to  appropriate  personnel. 

12.  Distribute  client  and  governmental  agency  performance  evaluation  samples 

13.  Develop  and  administer  in-house  blind  and  double  blind  audit  procedures 

14.  Monitor  routine  maintenance  of  instruments.  * 

1 5 .  Monitor  sample  holding  times. 

1 6.  Issue  monthly  reports  to  the  Vice  President  /  Laboratory  General  Manager 

and  the  Technical  Director  concerning  the  QA'QC  program. 

17.  Establish  effective  and  efficient  communicative  channels  with  clients.  * 


^Handbook  of  Quality  Assurance  for  the  Analytical  Chemistry  Laboratory.  s  P.  Du.\,  Ph.D.,  Chapter  3 

*  Shared  functions  of  Group  Leaders  and  individual  analysts. 
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Responsible  for  answering  all  client  questions  regarding  technical  project 
specifications.  Maintains  status  of  all  project  analyses  during  aiudytical  and  review 
processes  Interprets  data  quality  objectives  and  result  data. 


2.2.6  Sample  Control  Manager 

The  Sample  Control  Manager  will  be  responsible  for  the  following; 

1 .  Provide  clients  with  sample  containers,  and  when  appropriate,  proper 

preservative  solutions. 

2.  Receive  samples  fi-om  clients,  make  sure  they  are  preserved  properly, 

inspect  them  and  note  any  irregularities. 

3.  Receive  and  inspect  the  client  Chain-of-Custody  form  and  note  any 

irregularities.  Log  in  the  samples  and  initiate  the  CT&E  ELS 
Chain-of-Custody  procedure  which  assumes  sample  custody. 

4.  Supervise  storage  and  handling  of  samples  to  ensure  compliance  with  time 

constraints  dictated  by  QC  requirements 

5  Serve  as  the  contact  person  for  client  inquiries  concerning  sample  receipt, 
storage  and  preservation. 


2.2.7  Additional  Personnel:  Responsibilities  and  Guidelines 

OA/OC  Officer:  Monitors  the  Quality  Assurance  activities  of  the  laboratory, 

summarizes  and  reports  Quality  Control  Data;  and  coordinates  double  blind 
samples,  blind  samples  and  inter-laboratory  samples  under  the  direction  of 
the  QA/QC  Manager. 

OA/QC  Deputy  Officer:  Assists  the  QA/QC  Officer  in  the  performance  of  his 
duties  and  assumes  the  necessary  responsibilities  in  his/her  absence. 

Sample  Custodian:  Performs  the  on-going  sample  receipt,  storage  and  handling 
activities;  monitors  the  sample  flow,  maintains  sample  control  log  book  and 
monitors  sample  disposal. 

Organic  Chemist  Supervisor:  Directs  the  technical  operation  of  the  organic 
department,  develops  work  schedules,  supervises  and  trains  personnel. 
Oversees  gas  chromatographic  analysis  of  volatile  and  semivolatile  organic 
contaminants,  pesticides,  herbicides,  and  trihalomethanes  for  drinking 
water,  water  pollution  and  SW  846  programs,  as  well  as  polychlorinated 
biphenyls  in  water,  soil  and  oil. 
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Organic  Chemist:  Performs  gas  chromatographic  analysis  of  volatile  and 
semivolatile  organic  contamiiumts,  pesticides  and  herbicides,  and 
polychlorinated  biphenyls  in  water,  soil  and  oil. 

Organic  Chemist-Alternating:  Performs  sample  extractions  for  analysis  by  the 

organic  chemist.  The  alternating  organic  chemist  works  on  an  as-needed 
basis  and  is  supervised  by  the  organic  chemist  supervisor. 

Petroleum  Chemist:  Performs  analysis  of  petroleum  based  fuels  and  lubricants 
according  to  A.S.T.M.,  U.O.P.,  or  other  industry  specifications. 

Petroleum  Technician:  Performs  analysis  of  petroleum  based  fuels  and  lubricants, 
and  maintains  the  Lube  Oil  Monitoring  Program. 

HayarHnus  Materials  Chemist  .  Directs  the  technical  operation  of  the  proper 
disposal  of  laboratory  generated  hazardous  waste,  develops  work 
schedules,  and  supervises  and  trains  personnel. 

Inorganic/ Analytical  Section  Supervisor:  Directs  the  technical  operation  of  the 
inorganic  department,  develops  work  schedules,  and  supervises  and  trains 
personnel. 

Inorganic  Chemist-Hvdride/Cold  Vapor  Specialist:  Performs  analysis  for  arsenic 
and  selenium  by  hydride  generation  and  mercury  by  the  cold  vapor 
technique  for  drinking  water  and  waste  water.  Performs  other  inorganic 
chemical  analyses  as  required. 

Technical-GFAA/ICP  Specialist:  Performs  inorganic  chemical  analysis  of  drinking 
water,  waste  water,  and  soil  by  graphite  furnace  AA  and  ICP  technology. 

Technicians:  Perform  analysis  of  water  and  waste  water  for  minerals,  nutrients, 

solids,  etc.,  by  automated  Technicon  and  manual  methods;  performs  oil  and 
grease  extractions  and  analysis  on  water,  waste  water,  and  soil 

Managers  and  supervisors  have  the  authority  to  accept  or  reject  data  based  upon 

defined  QC  criteria.  Data  outside  of  normal  limits  may  be  accepted  if  technical 

reasons  justify  such  action.  Reasons  for  accepting  data  outside  of  normal  limits 

and  initiating  a  corrective  action  should  both  be  recorded. 
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Administrative  Organization 


Organization 


3.0  Quality  Assurance  Objectives 


In  order  to  establish  criteria  by  which  the  quality  of  data  generated  by  an  analytical  lab  can  be  both 
ascertained  and  ensured,  several  terms  need  to  be  defined.  These  terms  describe  the  quantitative 
and  qualitative  goals  of  the  laboratoty. 


3.1  Quantitative  OA  Objectives 

1 .  Precision  -  The  agreement  between  a  set  of  replicate  measurements  without  an 

assumption  of  knowledge  of  the  true  value.  It  is  a  measure  of  the 
variability  in  repeated  measurements  of  the  sample  compared  to  the 
average  value.  The  precision  assessment  should  represent  the  variability  of 
sampling,  sample  handling,  preservation  and  storage  of  the  environmental 
measurement  data. 

2.  Accuracy  -  A  measure  of  how  close  an  individual  measurement  or  an  average  of  a 

number  of  measurements  is  to  the  true  value. 

3 .  Completeness  -  The  measure  of  how  the  amount  of  valid  data  obtained  from  a 

measurement  system  compares  to  the  expected  amount.  Completeness  is 
calculated  after  the  study  has  been  completed  and  is  expressed  as  a  decimal 
or  as  percent  usable  data  (percent  usable  data  =  usable  data  divided  by  total 
possible  data). 


3.2.  Qualitative  OA  Objectives 

1  Representativeness  -  The  degree  to  which  data  accurately  represents  a  particular 
characteristic  of  a  population  or  an  environmental  parameter. 

2.  Comparability  -  The  confidence  vdth  which  one  data  set  can  be  compared  to 
another  data  set. 

Precision  and  accuracy  are  established  by  internal  policies  of  the  laboratory  and  EPA 
guidelines.  In  no  instance  would  the  precision  criteria  of  the  laboratory  be  less  than  those 
defined  by  EPA  guidelines.  Completeness  and  representativeness  of  data  are  established  in 
conjunction  with  the  client  who  supplies  the  samples.  Representativeness  is  intimately  tied 
with  the  sampling  protocol  used  by  the  client.  Comparability  is  ensured  by  the  calibration 
procedures  instituted  for  each  instrument  and  method. 
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4.0  Sampling  Procedures 


The  responsibility  for  collecting  and  transporting  samples  to  CT&E  ELS  resides  solely  with  the 
client  In  cases  where  the  sampling  is  performed  by  CT&E  ELS  personnel,  a  sampling  plan  is  first 
reviewed  and  approved  by  the  client.  Data  quality  is  directly  related  to  proper  sampling 
procedures.  CT&E  ELS  will  provide  consultation  and  assistance  in  designing  sampling  protocols 
to  see  that  field  procedures  ensure  the  following; 

1  That  samples  contain  no  foreign  material  and  accurately  represent  the  site  from  where  the 

samples  are  extracted. 

2  That  samples  are; 

•  of  adequate  size. 

•  collected  in  containers  appropriate  for  the  sample  and  the  analysis  being  requested. 

•  properly  preserved  in  terms  of  pH  and  temperature  during  transport. 

3  That  contamination  does  not  occur  during  transport. 

4  That  accurate  records  are  generated  and  kept  regarding  on-site  conditions,  such  as  maps 

of  sampling  sites,  labeling  of  samples  and  weather  conditions. 

5  That  monitoring  instruments  are  working  properly. 

6  That  sampling  containers  are  properly  cleaned. 

7  That  samples  arrive  at  CTE  ELS  in  a  timely  manner. 

Upon  request,  CT&E  ELS  will  supply  containers  that  are  properly  cleaned,  labeled,  and  preserved 
for  sample  collection.  The  client  will  supply  label  information  which  must  match  the  information 
on  the  Chain-of-Custody.  Sample  holding  times  begin  at  the  time  of  sampling.  Appendix  1 
lists  information  regarding  holding  times,  appropriate  containers,  preservative  solutions  and 
minimum  sample  volumes  or  weights.  (See  Figure  4A,  p.9  for  Sample  Kits). 
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Commercial  Testing  &  Engineering  Co. 

Environmental  Laboratory  Services 

•MC9  leea 

5633  B  Street 

SAMPLE  KITS  &  EOUIPMENT  Anchorage,  AK  99518-1600 

- ^ -  Tel:  (907)  562-2343 

Fax:(907)561-5301 

Sample  Kit  to  be:  Picked  up  L—l  Date:  _  Time:  _ 

Shipped  Q  Method  of  Shipment: 


Figure  4A 
Sample  Kits 


[H  Express  Mail  (state  S  amount); 
If  priority/air  method  used,  please  specify  reason: _ 


Airbill  #: 


I — !  Copy  given  to  accounting 


Date  of  Order: 
Client: 
Ordered  by: 
Phone:  _ 


Ship  to; 
Attn; 


Fax: 


Project  Description: 


#  of 

Sample(s) 

Matrix 

Test 

Code 

Parameter/Method 

Container 

Type  &  Size 

Quantity 

Preserv¬ 

ative 

— 

Special  Instructions: 


Include  Ice  Packs;  Yes  Q  No  D 

Ice  Chest;  Size  _ _  Aitiount  _  Cooler  No(s).  _ _ 

Coolers  not  returned  with  samples  will  be  billed  to  Client  !! 


Request  taken  by: 
Checked  by: 


Packed  by; 


****IMPORTANT  NOTE  TO  CLIENT**’^* 

Please  fill  out  this  form  completely 
,  Analysis  cannot  be  done  without  this  information. 

Member  of  the  SGS  Group  (Soci^t^  G4n4rale  de  Surveillance) 
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ENVIRONMENTAL  FACILITIES  IN  ALASKA.  COLORADO.  FLORIDA.  ILLINOIS.  MARYLAND.  NEW  JERSEY.  OHIO.  UTAH.  WEST  VIRGINIA 


5.0  Sample  Custody 


S.l  Field  Custody 

Samples  should  provide  a  &ir  rqjresentation  of  the  media  being  sampled.  The  sampling 
supervisor/project  manager  should  try  to  determine  the  quantity  and  type  of  samples  and 
the  sample  location  prior  to  actual  fidd  work.  Samples  should  be  handled  by  as  few 
people  as  possible  to  minimize  potential  contingencies. 

The  field  sampler  will  be  solely  responsible  for  the  care  and  custody  of  all  samples 
collected  until  the  time  of  transfer  or  imtil  the  samples  are  properly  dispatched. 

A  written  record  will  be  kept  of  sampling  activities  in  a  bound  book.  In  addition  to  a  log 
of  all  samples  collected  and  all  monitoring  instrument  readings,  information  on  items  such 
as  weather  conditions,  sampling  techniques,  and  other  appropriate  information  regarding 
on-site  conditions  at  the  site  of  sampling  will  be  recorded.  Changes  in  the  visual 
appearance  of  samples,  odors,  notable  characteristics  of  the  materials  being  sampled,  and 
other  observations  made  during  sampling  will  be  recorded.  Sample  tags  shall  be 
completed  for  each  sample  with  waterproof  ink. 

The  original  Chain-of-Custody  Record  will  identify  the  transported  contents  and  will 
accompany  the  shipment.  The  field  sampling  supervisor  shall  have  possession  of  a  copy  of 
the  Chain-of  Custody  Record.  Samples  shall  be  properly  packaged  for  shipment  and 
dispatched  to  the  laboratory.  Packages  sent  via  US  Postal  Service  must  be  sent  by 
registered  mail  -  return  receipt  requested.  Shipment  via  a  common  courier  must  be 
accompanied  by  a  Bill  of  Lading.  All  postal  receipts  and  bills  of  lading  must  be  retained  as 
part  of  the  permanent  record. 

A  sample  is  considered  to  be  in  the  possession  of  a  person  if; 

1 .  It  is  in  that  person's  physical  possession. 

2.  It  is  in  view  of  that  person  after  that  person  has  accepted  receipt  of  it  and 

has  physical  possession  of  it. 

3.  That  person  has  placed  it  in  a  secure  area. 

The  three  previous  items  are  all  qualifiers  until: 

4.  That  person  has  relinquished  it  to  someone  else  who  fulfills  any  of  the 

above  requirements. 
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5.2 


Laboratory  Custody 


The  Sample  Custodian  will  accept  custody  of  the  shipped  samples  and  will  verify  that  the 
information  on  the  sample  tags  matches  the  Chain-of-Custody  Records,  as  well  as  note 
any  discrepancies.  Intact  Chain-of-Custody  forms  must  accompany  all  samples.  All 
pertinent  information  such  as  shipment,  pick-up,  courier,  etc.,  will  be  noted.  The 
custodian  will  then  enter  the  sample  tag  data  onto  a  numbered  Work  Order  and  all 
tags/samples  will  be  labeled  with  the  corresponding  Work  Order  number.  Sample  log-in 
for  Chain-of-Custody  projects  will  be  the  responsibility  of  the  Sample  Control  Assistant. 

Any  samples  which  show  signs  of  pressure  build  up  are  to  be  noted  on  the  Work  Order. 
Containers  showing  such  signs  will  be  labeled  "Caution"  so  that  the  sample  will  be  handled 
as  potentially  dangerous.  Samples  indicated  as  hazardous  will  be  handled  as  follows: 

1 .  F.yamination  of  Shipping  Container:  The  sample  control  assistant  will  examine  the 

shipping  container  (cooler  or  carton  used  for  transporting  samples)  and 
record  the  following  information  on  the  Chain-of-Custody  Sample  Log-in 
Sheet. 

•  Presence/absence  of  custody  seal(s)  (i.e  tape,  strapping)  on  the  shipping 

container. 

•  Condition  of  custody  seal  (i.e.  intact,  broken). 

Note;  No  more  than  one  case  or  project  may  be  recorded  per  form 

2.  Open  Shipping  Container:  The  sample  control  assistant  will  open  the  shipping 

container  in  a  controlled  area  specified  for  hazardous  samples,  remove  the 
enclosed  sample  documents  and  record  the  following  information  on  the 
CT&E  ELS  Chain-of-Custody  Sample  Log-in  Sheet; 

•  Presence/absence  of  the  Chain-of-Custody  records,  field  or  sample  notes. 

Note:  If  a  Chain-of-Custody  Record  does  not  accompany  samples 
at  the  time  of  receipt,  then  an  internal  laboratory  Chain-of- 
Custody  is  filled  out  with  the  client.  The  client  is  fully 
responsible  for  the  integrity  of  this  document. 

•  Presence/absence  of  air  bills  and/or  bill  of  lading  documenting  shipment  of 

samples. 

•  Seals  broken  on  shipping  or  individual  containers. 
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3. 


Remove  Sample  Containers  from  Shipping  Container.  The  Sample  Control 
Manager  or  Assistant  will  remove  sample  containers  and  record  the 
following  information  on  the  Chain-of-Custody  Sample  Log-in  Sheet; 

•  Condition  of  sample  container  (intact,  broken,  leaking,  etc). 

•  Presence/absence  of  sample  tags 

•  Consistency  of  enclosed  records  compared  with  ID's  on  enclosed  samples. 

The  Sample  Custodian  is  responsible  for  tracking  the  Internal  Chain  of  Custody.  They 
will  distribute  samples  to  the  appropriate  analysts  and  will  record  the  names  of  the 
individuals  who  received  the  samples  in  a  bound  logbook.  Laboratory  personnel  will  be 
responsible  for  the  care  and  custody  of  samples  while  in  their  possession. 

When  sample  analysis  and  necessary  quality  assurance  checks  have  been  completed  in  the 
laboratory,  the  unused  portion  of  the  sample  will  be  disposed  of  properly;  or  it  will  be 
retained  after  analyses  are  completed  until  such  time  that  it  is  determined  that  the 
remaining  portions  are  no  longer  required.  All  identifying  tags,  data  sheets,  and  laboratory 
information  will  be  retained  as  part  of  the  permanent  records.  (See  Figure  5  A,  p  .  13  for  a 
sample  of  CT&E  ELS'  Chain-of-Custody  form) 


5.2.1  Transfer  of  Chain-of-Custodv  and  Shipment  of  Evidence  Samples 

All  evidence  samples  must  be  accompanied  by  a  Chain-of-Custody  record.  When 
transferring  the  possession  of  samples,  the  individual  relinquishing  possession  and 
the  individual  receiving  possession  will  both  sign,  date,  and  note  the  time  on  the 
Cham-of-Custody  record.  The  Chain  of  Custody  records  transfer  of  custody  of 
samples  from  sampler  to  another  individual  or  company  or  frcm  the  sampler  to  the 
analytical  laboratory.  If  samples  are  split  with  another  facility  or  governmental 
agency,  a  separate  Chain-of-Custody  must  be  prepared  for  those  samples  and 
should  be  marked  indicating  with  whom  the  samples  were  split. 
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6.0  Quality  Control  Measures  and  Calibration  Procedures 


6  1  Introdu-tion 

Several  factors  are  important  in  generating  high  quality  data: 

1 .  The  quality  and  purity  of  the  reagents  used. 

2.  Proper  cleaning  of  containers  and  glassware. 

3  Initial  and  continuing  calibration  of  instruments. 


6.2  Reagents 

The  quality  of  data  generated  in  an  analytical  laboratory  is  directly  related  to  the  quality 
and  purity  of  the  reagents/solvents  used  in  preparing  samples  and  calibrating  instruments. 
These  reagents/solvents  fall  into  four  categories; 

1 .  Solvents  used  in  sample  extraction. 

2.  Reagents  used  in  sample  digestion. 

3.  Internal  spike/surrogate  compounds. 

4.  Instrument  tuning/calibration  reagents. 

Unyielding  efforts  are  made  to  acquire,  maintain  and  verify  reagents  of  the  highest  quality. 
In  order  to  ensure  the  highest  quality  and  purity,  all  chemicals  and  reagents  acquired  by 
CT&E  ELS  are  of  ACS  certified  Reagent  Grade  or  better,  purchased  through  reliable 
commercial  sources,  or  in  other  cases,  the  NIST  or  the  EPA.  If  it  is  necessary  for  a 
panicular  method  or  procedure,  "Ultrex"  or  spectrochemical  grade  reagents  are 
purchased.  Lower  grade  reagents  may  be  acceptable  for  some  procedures. 

When  a  particular  method  requires  reagents,  it  is  the  responsibility  of  the  area  supervisor 
to  .  rder  the  proper  grade  through  the  purchasing  agent.  The  area  supervisor  is 
responsible  for  checking  these  reagents  and  making  sure  they  are  used  only  for  the  stated 
purposes. 


6  2.1  Receipt  and  Storage 

All  chemicals  are  inspected  and  dated  at  the  time  of  arrival.  There  are  four  areas 
of  storage: 


1 .  Those  iteois  currently  in  use  for  analytical  needs  are  stored  in  the  lab  area. 
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2. 


Flaimnables,  solvents,  and  liquid  hazardous  materials  are  stored  in  a 

regulated  room  meeting  code  requirements  (i.e.  explosion  proof 
lighting,  ventilation,  spill  kit,  etc  ) 

3.  Reagent  chemicals  in  powder  form  are  stored  in  a  separate  room  in  storage 

cabinets  marked  with  the  appropriate  safety  information  and 
identification. 

4.  Temperature  sensitive  reagents  and  standards  are  stored  in  a  refngerator  or 

freezer. 

The  purchasing  agent  is  responsible  for  the  transfer  of  all  MSD[S]heets  (Material 
Safety  Data  Sheet)  to  the  laboratory  Safety  Officer  to  be  added  in  the  employee 
library. 


6.2.2  Reagent  Quality  Control 

All  solvents  (i.e.  methylene  chloride  or  MTBE)  are  analyzed  for  purity  by 
subjecting  a  solvent  blank  to  the  analytical  method  corresponding  to  its  intended 
use.  The  solvent's  purity  is  then  monitored  periodically  through  the  analysis  of 
glassware  blanks.  Any  reagent  will  be  discarded  at  the  first  sign  of  decomposition 
or  contamination. 

The  analyst  is  responsible  for  checking  expiration  dates  and  discarding  out-of-date 
reagents. 

Water  is  considered  to  be  laboratory  grade  (equivalent  to  EPA  Type  II)  when  it 
has  been  passed  through  a  charcoal  filter  to  remove  organic  constituents  and  then 
through  a  deionizing  column.  The  quality  of  the  water  is  routinely  monitored 
against  established  acceptance  criteria  for  each  analysis  Minimum  monitoring 
consists  of  measuring  the  conductivity  To  funher  ensure  the  quality  of  water, 
method  blanks  are  performed  with  each  analysis  Deionizing  cartridges  are 
changed  when  conductivity  exceeds  2  umhos/cm  or  when  indicated  by  the  results 
of  the  method  blanks. 


6.2.3  Glassware  and  Bottle  Preparation 

For  sampling  purposes  CT&E  ELS  only  uses  new  bottles.  Bottles  are  discarded 
after  being  used  to  collect  a  sample.  Detergents  used  for  glassware  cleaning  are 
non-phosphate  detergents.  New  bottles  and  glassware  are  prepared  as  indicated 
unless  method  protocol  requires  an  alternate  procedure. 
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6.2.3. 1  Laboratory  Glassware  Cleaning  Procedures 


1.  Glassware  Preparation  for  Organic  Analysis: 

A.  Rinse  with  methanol  as  soon  as  possible  after  use. 

B.  Place  in  hot  detergent  soaking  bath. 

1)  Water  should  be  50  degrees  C  or  greater. 

2)  Synthetic  detergent  (i.e.  dish  washing,  AJconox,  etc.) 

C.  Rinse  with  hot  water. 

D.  Soak  in  oxidizing  agent. 

E.  Repeat  step  C. 

F.  Rinse  with  DI  water. 

G.  Rinse  with  Methanol. 

H.  Store  clean  glassware  upside-down  in  designated  solvent- 

glassware  cabinet. 

I.  Rinse  immediately  before  use  with  extraction  solvent. 

2.  Glassware  Preparation  for  Metals  Analysis 

A.  Soak  glassware  in  detergent  (EPA  approved  Alconox  or 

equivalent). 

B.  Rinse  thoroughly  with  tap  water 

C.  Rinse  with  1 : 1  Nitric  acid  (HN03). 

D.  Repeat  step  B. 

E.  Rinse  with  1 : 1  Hydrochloric  acid  (HCl) 

F.  Repeat  step  B. 

G.  Rinse  thoroughly  with  Type  11  water  (DI). 

H.  Store  clean  glassware  upside-down  in  designated  metals 

glassware  cabinet. 

3.  Oil  &  Grease  Glassware 

A.  Detergent  wash,  rinse  at  least  3  times  with  tap  water. 

B.  Remove  organic  residue  with  methylene  chloride*  rinse. 

C.  Follow  with  alternating  detergent  and  methylene  chloride* 

rinse  as  needed. 

D.  Rinse  at  least  3  times  with  tap  water. 

E.  Follow  with  at  least  3  times  with  laboratory  grade  water. 

F.  Dry  in  Muffle  Furnace. 

G  Rinse  at  least  3  times  with  Freon*  (1,1,2- 
trichlorotrifluoroethane). 

H.  Run  an  IR  blank  and  label  the  bottle. 

*Dispose  of  acetone,  methylene  chloride  and  freon  in  proper  M/aste 
solvent  containers. 
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6.2.4  Standard  Solutions 

Standard  solutions  prepared  by  analysts  for  in-house  use  are  recorded  in  a  log 
book  along  with  such  information  as  the  supplier,  lot  number,  grade,  concentration 
(and  all  values  used  to  make  the  calculation),  method  of  preparation,  preparer's 
name,  the  date  of  preparation  and  the  anticipated  expiration  date.  Standard 
solutions  are  then  validated  prior  to  use.  Standard  solutions  are  monitored  for 
deterioration  and  discarded  if  such  signs  as  color  changes,  precipitation,  or 
concentration  changes  are  detected.  Solutions  known  or  found  to  be  light 
sensitive  are  stored  in  brown  glass  bottles. 

Standard  solutions  are  prepared  for  a  variety  of  purposes; 

1.  Trace  metal  analysis 

These  are  prepared  from  analytical  grade  metals  or  salts,  dissolved  in 
laboratory  grade  water  and  preserved  at  the  correct  pH  using  high  grade 
nitric  or  sulfuric  acid.  If  available,  standards  traceable  to  the  NIST  may  be 
purchased  from  a  reputable  vendor. 

2.  Organic  analysis 

Solvents  should  be  of  pesticide  grade  or  better  and  show  no  interference 
under  the  analytical  method.  Standards  should  be  purchased  from  vendors 
able  to  cite  NIST  standards. 


0  3  Instrument  Calibration  and  Frequency 

Instruments  must  be  properly  calibrated  before  valid  data  can  be  obtained.  In  order  to 
ensure  that  data  continues  to  be  valid,  calibration  checks  must  be  incorporated  into  the 
Standard  Operating  Procedure  (SOP)  for  each  analysis  method  and  instrument. 
Calibration  must  be  planned  in  such  a  way  as  to  establish  detection  limits  (See  Section 
6.3.1,  p.l8),  and  to  determine  the  range  of  linear  response  of  the  instrument.  Compounds 
whose  concentrations  exceed  the  calibration  range  of  the  instrument  will  be  notated  with 
an  E  qualifier.  Calibration,  initial,  operational,  and  periodic  will  be  performed  according 
to  the  guidelines  of  the  manufacturer,  the  requirements  of  the  analytical  method,  and/or 
special  requirements  of  client  contracts. 
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6.3.1  Ggnsrai  PrinflBlss 


1.  Instrymfflt 

Any  time  an  instrument  fails  to  calibrate  properly,  the  area  supervisor 
should  be  notified.  No  analyses  will  be  run  until; 

•  the  problem  is  identified 

•  the  problem  is  corrected 

•  the  instrument  calibrates  within  acceptable  limits. 

2.  Tuning 

Some  instruments  (i.e.  GCAIS)  require  tuning  before  use  and  at  specified 
maximum  time  intervals  during  analysis  This  involves  use  of  a  specific 
compound,  or  set  of  compounds,  that  allow  the  analyst  to  adjust  the 
instrument  to  deliver  spectra  that  conform  to  one  another  on  an  ongoing 
basis  and  to  other  instruments  This  procedure  should  be  specified  in 
detail  in  the  instrument  SOP  and  not  deviated  from  Tuning  should  be 
recorded  in  log  books  for  each  instrument. 

3.  Operational 

There  are  usually  three  pans  to  instrument  calibration: 

•  Initial  Calibration  -  Pan  one  is  the  multiple  point  calibration  of 
each  instrument  using  a  set  of  standards  appropriate  to  the 
instrument  and  analysis  All  analyses  that  are  reported  will  be 
present  in  the  calibration  standards  used. 

•  CCV  -  Part  two  is  a  set  of  standards  run  before  any  analysis  and  at 
set  maximum  intervals  during  analysis.  The  purpose  is  to  establish 
the  linear  detection  range  of  the  instrument  and  to  periodically 
ensure  that  it  has  not  drifted 

•  LCS  -  Part  three  involves  calibration  standards  added  to  a  sample 

run.  These  ensure  that  first,  the  instrument  is  performing  up  to 
standards,  and  second,  that  analytes  have  not  been  lost  during 
preparation  (See  Section  7.1,  p.22).  These  standards  are  an 
independent  stock  from  those  used  for  initial  calibration. 
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6.3.2  Specific  Instrument  Calibration  (Refer  to  Figures  on  paces  27-66) 

1.  Organics/Pesticides 
GC/MS 

Before  any  analyses  are  run  each  day,  the  GC/MS  is  first  tuned  using 
bromofluorobenzene  (BFB)  for  volatiles  and  decafluorotriphenylphosphine 
(DFTPP)  for  semivolatiles.  No  analyses  are  run  until  the  instrument  meets 
method  specific  criteria  for  initial  tuning. 

The  instrument  is  then  calibrated  using  certain  key  compounds.  Five 
concentrations  of  the  analytes  in  question  are  injected  and  instrument 
response  determined  for  each  compound  and  for  concentration.  The  data 
developed  is  then  used  to  establish; 

•  the  linear  detection  range  for  each  analyte 

•  the  retention  window  for  each  analyte 

Frequency  of  tuning  and  analyte  calibration  are  specified  in  the  SOP  for 
the  instrument. 

Gas  Chromatograph 

Before  any  analyses  are  run  the  linear  response  ranges  of  the  gas 
chromatograph  and  the  retention  times  of  the  analytes  are  determined 
using  a  set  of  five  concentrations  of  each  compound.  One  of  these 
concentrations  should  be  near  the  detection  limit  of  the  analysis.  If  the 
concentration  of  a  compound  is  found  to  be  above  this  linear  range  it  must 
be  properly  diluted  and  reanalyzed.  The  linear  response  range  is 
confirmed  on  a  regular  basis  as  specified  by  the  method.  If  a  calibration 
check  does  not  meet  criteria,  the  instrument  is  recalibrated  and  any 
samples  analyzed  since  the  last  conforming  calibration  are  reanalyzed 
For  Pesticides  analysis  by  GC/ECD,  column  degradation  is  checked  prior 
to  analyses  by  injecting  a  mid-point  standard  containing  only  4,4-DDT  and 
Endrin.  These  two  compounds  are  easily  degraded  if  the  injection  port  or 
front  of  the  column  is  dirty. 
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2.  M^als 


Inductively  Coupled  Argon  Plasma  Spectrophotometer  riCP) 

The  linear  response  range  of  the  ICP  is  established  quarterly  using  linear 
range  verification  standards.  A  minimum  of  a  blank  and  three  data  points 
are  used  for  each  metal  to  be  analyzed.  The  calibration  curve  is  then 
confirmed  on  a  daily  basis  using  a  minimum  of  two  standards  -  one  of 
which  is  a  calibration  blank.  Calibration  is  monitored  using  continuous 
calibration  standards  inserted  into  the  analysis  stream  every  10  samples,  or 
once  for  every  set  of  samples  -  whichever  is  more  frequent.  Independent 
standards  are  purchased  fi’om  separate  vendors  and/or  prepared  by  different 
analysts  in  order  to  assure  quality  control.  (See  discussion  of  standards. 
Section  7. 1,  p.22)  Calibration  verification  standards  (CVS)  are 
interspersed  during  an  analysis  run  in  order  to  maintain  a  close  check  on 
calibration.  Any  time  CVS  specifications  are  not  met,  the  system  is 
recalibrated  and  all  samples  analyzed  since  the  last  acceptable  calibration 
check  is  reanalyzed. 

The  ICP  spectrometer  simultaneously  analyzes  a  wide  range  of  elements. 
This  can  lead  to  interelement  and  matrix  interferences.  To  verify  that  the 
instrument  is  free  of  interelement  interferences  an  interelement  check 
standard  is  analyzed  at  the  beginning  and  end  of  each  analytical  run. 
Freedom  from  matrix  effects  is  verified  by  diluting  one  sample  from  each 
run  or  one  in  20  samples  (4:1),  and  the  diluted  sample  analyzed.  Results 
corrected  for  dilution  should  be  within  10%  of  the  original  value.  If 
correlation  is  poor,  the  concentration  is  determined  by  the  method  of 
standard  additions. 

Atomic  Absorption  Spectrophotometer  (AASI 

As  with  other  instruments,  it  is  necessary  to  develop  a  standard  curve  for 
the  AAS  by  analyzing  a  calibration  blank  and  a  minimum  of  three  standard 
solutions  of  known  concentration.  The  curve  is  verified  using  a  sample 
from  an  independent  source  with  a  concentration  near  the  middle  of  the 
calibration  range.  Check  standards  near  the  middle  of  the  range  should  be 
run  at  least  once  in  every  ten  samples.  If  a  check  sample  is  out  of  bounds 
the  curve  is  recalibrated  and  any  samples  run  since  the  last  conforming 
calibration  check  are  reanalyzed.  Absence  of  matrix  effects  is  verified  by 
the  same  techniques  used  in  ICP. 
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Balances 


Balances  are  calibrated  at  least  once  a  day  and  more  frequently  if 
necessary.  Each  balance  has  a  daily  calibration  log  book.  Weights  of 
NIST  class  "S"  or  better  are  used  in  calibration. 

Thermometers 

Thermometers  are  calibrated  annually  using  an  NIST  Certified 
thermometer.  The  temperature  for  each  thermostatically  controlled  device 
is  maintained  and  recorded  daily  to  meet  all  regulatory  requirements. 
Corrective  action  for  temperatures  that  are  out  of  control  are  addressed 
immediately.  The  thermometers  used  for  measuring  the  temperature  of 
samples  at  the  time  of  receipt  are  calibrated  monthly. 
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7.0  Analytical  Procedures 


7.1  A  Typical  Analysis  Sequence 

The  following  is  a  typical  sequence  in  the  analysis  of  a  set  of  samples.  There  may  be 
variations  from  one  instrument  to  another  or  one  method  to  another.  In  some  methods,  or 
for  some  instruments,  more  than  one  sample  may  be  run  at  step  6.  (See  further  discussion 
of  Internal  Quality  Control  Checks,  Section  9.0,  p.73) 

1 .  Calibration  Blanks 

2.  Calibration  Standards 

3.  Matrix  Blank 

4.  Calibration  Verification  Standard 

5.  Quality  Control  Sample  or  Laboratory  Control  Sample 

6.  Sample 

7.  Sample  Duplicate 

8.  Sample  Spike 

9.  Calibration  Blank 

10.  Calibration  Verification  Standard 

1 1 .  Repeat  steps  1>10  for  subsequent  samples  until  end  of  run 

1 2  Close  run  with  Quality  Control  Sample 

7.1.1  Calibration 


The  following  section  defines  and/or  describes  the  calibration  steps/terms 
Calibration  Blanks 

The  Calibration  blank  is  used  to  create  a  base  line  in  the  instrument  or  to 
help  prepare  the  calibration  curve.  The  calibration  blank  will  be  made  from 
laboratory  grade  water  and  shall  contain  all  reagents  in  the  same  volumes 
as  the  samples  being  analyzed.  The  calibration  blank  will  be  run  each  time 
the  instrument  is  calibrated  and  at  a  10%  frequency  thereafter. 

Note:  Not  applicable  to  GC. 

Calibration  Standards 

Calibration  standards  are  prepared  according  to  method  specifications. 
Unless  otherwise  specified,  a  minimum  of  five  calibration  standards  will 
be  prepared  for  organics  and  a  minimum  of  three  calibration  standards  will 
be  prepared  for  inorganics  in  graduated  amounts  to  cover  the  optimum 
performance  range.  For  organics,  the  low  standard  will  be  below  the 
AFCEE  Practical  Detection  Limit  (PQL).  For  inorganics,  the  low  standard 
will  be  below  the  CT&E  PQL. 
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The  accuracy  of  the  initial  calibration  shall  be  verified  for  every  anal>ie 
unless  otherwise  specified  in  the  analytical  method.  The  CCV  will  be 
made  from  EPA  or  other  certified  solutions  and  come  from  a  different 
source  than  those  used  for  calibration.  When  measurements  exceed  the 
established  acceptance  limits,  the  analysis  will  be  terminated,  the  problem 
corrected,  the  instrument  recalibrated  and  the  calibration  reverified 


Quality  Control  Sample  foes’! 


The  Quality  Control  Sample,  prepared  from  an  EPA  or  other  certified 
solution,  will  be  analyzed  at  a  minimum  of  one  for  every  twenty  samples 
This  QC  sample  will  have  a  known  true  value  and  acceptance  limits  The 
result  of  the  QC  Sample  must  fall  within  the  specified  acceptance  limits 

If  results  are  outside  the  control  limits,  one  repeat  determination  will  be 
made.  If  results  remain  outside  the  control  limits,  the  analysis  will  be 
terminated,  the  problem  corrected,  and  all  analyses  reanalyzed  since  the 
satisfactory  QCS  will  be  reevaluated. 

Results  of  the  QCS  will  be  recorded  in  the  analyst’s  notebook  and  plotted 
on  an  analyte  QC  control  chart. 

Calibration  Standards,  CVS  and  QCS  are  all  prepared  from  reagents 
obtained  from  separate  lots  or  different  sources. 


'  -horatory  Control  Sample  fLCS) 


The  Laboratory  Control  Sample,  prepared  from  an  EPA  or  other  certifed 
solution,  will  be  extracted  when  applicable  and  analyzed  at  a  minimum  of 
one  for  every  batch  of  no  more  than  twenty  samples.  The  LCS  will  have  a 
known  true  value  and  acceptance  limits.  The  result  of  the  LCS  must  fall 
within  the  specified  acceptance  limits. 


If  results  are  outside  the  control  limits,  one  repeat  determination  will  be 
made.  If  results  remain  outside  the  control  limits,  the  analysis  wH  be 
terminated,  the  problem  corrected,  and  extractions/analyses  will  be 
repeated. 

Results  of  the  LCS  will  be  recorded  in  the  QC  Summary. 
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Continuing  Calibration  Verification  Standards  and  Laboratory  Control 
Samples  are  all  prepared  from  reagents  obtained  from  separate  lots  or 
different  sources. 

7.1.2  Definitions  of  Quality  Control  Additions 

This  section  defines  and  explains  the  Quality  Control  additions  to  samples  and 
analytical  runs.  These  additions  serve  several  functions; 

1 .  To  demonstrate  that  the  accuracy  and  precision  of  the  analysis  is  within 

acceptable  limits. 

2.  To  provide  data  on  which  statistical  analyses  can  be  performed. 

3.  To  detect  nonconformance  in  sampling,  sample  handling,  sample 

preparation,  or  instrument  performance. 

Trip  Blank 

A  trip  blank  is  a  preserved  sample  containing  laboratory  grade  water  that 
is  transported  to  the  sampling  site  The  sample  is  carried  unopened 
through  all  phases  of  the  sampling  process  and  is  transported  with  the 
actual  samples  that  are  collected  The  purpose  of  the  trip  blank  is  to  reveal 
any  sample  contamination  that  occurs  during  collection  or  transport.  Trip 
Blank  results  are  reported  to  the  client  with  the  sample  analytical  data 
package.  Corrections  to  the  analytical  data  are  not  performed  in  the 
laboratory  based  on  analysis  of  the  trip  blank 

Note:  Trip  Blanks  are  project-specific  and  are  only  done  when  included  in 
the  sampling  plan. 

Field  Blank 

A  field  blank  is  a  sample  of  laboratory  grade  water  that  is  prepared  in  the 
field  at  the  sampling  site  and  is  treated  exactly  as  the  samples  being 
collected.  The  purpose  is  to  detect  possible  background  contamination 
that  may  affect  the  sample  concentration  Results  of  the  field  blank 
analysis  are  reported  to  the  client  with  the  sample  analytical  data  package 
Corrections  to  the  analytical  data  arc  not  performed  in  the  laboratory  based 
on  analysis  of  the  field  blank. 

Note:  Field  Blanks  are  project-specific  and  are  only  done  when  included 
in  the  sampling  plan. 
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Matrix  Blank  rReacent  Blanks 

The  matrix  blank  consists  of  deionized  water  collectively  processed  with  a 
set  of  samples  and  analyzed  with  them.  Its  purpose  is  to  detect 
contamination  from  glassware,  reagents  or  solvents  used  in  the 
extraction/digestion  procedure.  If  contamination  is  detected,  the  results 
will  be  used  as  follows. 

1 .  If  the  matrix  blank  is  less  than  the  PQL,  no  corrective  action  is 
necessary. 

.2.  If  the  matrix  blank  is  greater  than  the  PQL,  evaluate  the  samples  to 
determine  if  a  corrective  action  is  necessary. 

3.  A  permanent  record  of  these  values  will  be  maintained 

Glassware  Blank 

Before  use,  all  glassware  is  rinsed  with  the  solvents  to  be  used  in  the 
extraction.  These  rinses  are  combined  and  analyzed  along  with  the 
samples  extracted  in  the  glassware. 

Matrix  Duplicate 

The  matrix  duplicate  is  used  to  assess  the  effect  that  the  matrix  has  on  the 
precision  of  an  analysis.  In  this  process,  a  field  sample  is  divided  into  two 
separate  parts.  These  parts  are  then  analyzed  identically,  but  separately, 
and  the  results  compared  to  give  a  measure  of  the  precision  The  results 
are  reported  as  a  relative  percent  difference  (RPD).  (See  equation  in 
Sectipn  10.2,  p.75) 

Matrix  Spike 

The  sample  matrix  can  have  an  effect  on  the  recovery  of  analytes  This 
effect  is  best  evaluated  by  adding  a  known  concentration  of  the  analytes  in 
question  to  the  sample  matrix  or  a  similar  matrix.  The  spiked  matrix  is 
taken  through  the  entire  analytical  process  and  the  recoveries  of  the 
analytes  are  calculated.  The  recovery'  is  reported  as  percent  recovery 
(See  equation  in  section  10.3,  p.76) 

If  spike  or  spike  duplicate  recovery  is  not  within  limits,  the  data  of  all 
samples  associated  with  that  spike  will  be  notated  with  the  letter  A' in  the 
QC  summary  and  a  note  made  in  the  case  narrative  of  the  QC  package 
When  the  concentration  of  the  analyte  in  the  sample  is  greater  than  0  1%, 
no  spike  of  the  analyte  is  required.  In  such  cases,  spike  recovery  will  not 
be  considered  and  the  data  will  be  reported  without  a  note. 


Revision  1 
August  4,  1994 
Page  25 


A  matrix  spike  duplicate  is  a  field  sample  that  has  been  divided  into  two 
parts  -  each  of  which  is  spiked  with  known  concentrations  of  analytes. 

This  sample  is  used  to  assess  the  precision  and  accuracy  of  an  analysis. 
Results  are  expressed  as  RPD  and  %Recovery. 

Note:  If  Sample  Spike  and  Sample  Spike  Duplicate  recoveries  and  RPD's 
do  not  meet  QA  criteria,  then  they  are  compared  with  the  results  of 
the  laboratory  control  sample  to  determine  whether  there  is  a 
matrix  effect.  If  the  Laboratory  Control  Sample  meets  QA  criteria, 
then  it  will  be  notated  in  the  QC  summary  that  the  Sample  Spike 
and  Sample  Spike  Duplicate  did  not  meet  QA  criteria  due  to  matrix 
interference. 

Surrogate  Standards 

Surrogate  standards  are  organic  compounds  similar  in  behavior  to  analytes 
which  are  not  normally  found  in  environmental  samples.  The  surrogate 
standard  should  elute  within  the  retention  time  window  of  the  analytes  of 
interest.  They  are  added  to  samples  requiring  GC  and/or  GC/MS  analysis 
and  are  used  to  assess  matrix  effects  on  recovery.  As  such,  surrogates 
serve  a  function  similar  to  a  matrix  spike  and  are  evaluated  in  the  same 
manner. 

Standard  Additions 

Standard  additions  is  the  practice  of  adding  a  series  of  three  known 
concentrations  of  an  analyte  to  a  field  sample.  These  samples  are  then 
analyzed  and  instrument  response  is  plotted  (vertical  axis)  against  the 
known  concentration  of  the  added  analyte  (horizontal  axis).  The  plot  is 
then  extrapolated  back  to  zero  instrument  response.  The  point  of 
interception  on  the  abscissa  is  the  concentration  of  the  unknown  analyte. 
The  abscissa  on  the  left  of  the  ordinate  is  scaled  the  same  as  on  the  right 
side,  but  in  the  opposite  direction.  The  following  limitations  should  be 
noted^; 

1 .  Instrument  response  must  be  linear  over  the  range  of  concentrations 

used.  For  best  results,  the  slope  of  the  standard  additions 
plot  should  be  nearly  the  same  as  the  slope  of  the  calibration 
curve. 

2.  The  effect  of  the  interference  should  not  vary  as  the  concentration 

changes,  and  the  standard  addition  should  respond  in  a 
manner  similar  to  the  analyte. 


^Environmcnial  Quality  Control,  EPA  SW-846,  Revision  0.  September  1986,  Section  8.7 
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Figure  TAj  Metals  by  SW3005 


Internal  Quality  Control  Procedures 


Frequency 

;^^X!bnrective  Action 

''tc  '  ' 

SW3005 

Method  Blank 

Elemental  concentration 

1.  Redigest  method 

must  be  less  than  the 

blank  and  all 

respective  PQLs. 

associated  samples. 

2.  Reanalyze  method 

blank  and  all 

associated  samples 

i 

Dup  RPD  <20% 

1.  If  RPD  is  out  of 

control,  redigest  and 

reanalyze  all 

associated  samples 

2.  If  RPD  is  still  out  of 

control,  flag  as 

sample  being 

non-homogeneous 

■■■■■ 

Recovery  +/-  25%. 

1.  Evaluate  LCS;  if  in 

control,  then  flag  as 

matrix  interference. 

LCS 

1  per  20  samples 

Recovery  +/-  25% 

1 .  If  out  of  control,  one 

repeat  determination  wili 

be  made. 

2.  If  results  remain  outside 

limits,  the  analysis  will  be 

terminated  and  extraction/ 

analyses  repeated.  j 

We  are  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  7A2  Metals  by  SW3010 


Internal  Quality  Control  Procedures 


Acceptance  Oitena 


Corrective  Action 


Elemental  concentration  jl.  Redigest  method 


must  be  less  than  the 


respective  PQLs. 


blank  and  all 


associated  samples 


2.  Reanal3^e  method 


blank  and  all 


associated  samples. 


1.  IfRPDisoutof 


control,  redigest  and 


reanalyze  all 


associated  samples. 


2.  If  RPD  is  still  out  of 


control,  flag  as 


sample  being 


non-homogeneous 


1.  Evaluate  LCS;  if  in 


control,  then  flag  as 


matrix  interference. 


1 .  If  out  of  control,  one 


repeat  determination  will 


be  made. 


2.  If  results  remain  outside 


limits,  the  analysis  will  be 


terminated  and  extraction/ 


analyses  repeated. 


We  are  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  TAj  Metals  by  SW3020 


internal  Quality  Control  Procedures 


Analytical 

Method 

QC  Check 

S\V3020 

Method  Blank 

Freqoeocy 


Acceptance  Criteria  I  Corrective  Action 


Elemental  concentration  1 1 .  Redigest  method 


must  be  less  than  the 


respective  PQLs. 


blank  and  all 


associated  samples. 


2.  Reanalyze  method 


blank  and  all 


associated  samples. 


1.  IfRPDisoutof 


control,  redigest  and 


reanalyze  all 


associated  samples. 


2.  If  RPD  is  still  out  of 


control,  flag  as _ 


sample  being 


non-homogeneous. 


LCS;ifin 


c  j-.'en  flag  as 


matr>x  interference. 


1 .  If  out  of  control,  one 


repeat  determination  will 


be  made. 


2.  If  results  remain  outside 


limits,  the  analysis  will  be 


terminated  and  extraction/ 


analyses  repeated. 


We  arc  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 


Revision  2 
August  24,  1994 
Page  29 


Figure  7A4  Metals  by  SW3050 


Internal  Quality  Control  Procedures 


Frequency  I  Acceptance  Criteria  |  Corrective  Action 


Elemental  concentration  |1.  Redigest  method  blank 


must  be  less  than  the 


respective  PQLs 


and  all  associated 


samples. 


Reanalyze  method 


blank  and  all  associated 


samples. 


1 .  If  RPD  is  out  of  control, 


redigest  and  reanalyze 


all  associated  samples. 


2.  If  RPD  is  still  out  of 


control,  flag  as  sample 


being  non-homogeneous. 


Recovery- +/-  15%  (GF)  11.  Evaluate  LCS;  if  in 


Recovery-  -*■/-  25%  (ICP)  |  control,  then  flag  as 


matrix  interference. 


Recovery  1 5°/o  (GFJ_  1 .  If  out  of  control,  one 

Recovery-  25“ 0  (ICP)  repeat  determination  will 


be  made. 


2  If  results  remain  outside 


limits,  the  analysis  will  be 


terminated  and  extraction/ 


analyses  repeated. 


We  are  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  7As  Metals  by  SW6010 


Internal  Quality  Control  Procedures 


Analyticai 

.Method 

QC  Check 

Frequency 

Acceptance  Criteria 

Corrective  Action 

SW6010 

Calibration  Blank 

Alter  calibration  & 

Concentration  less  than 

1.  Restandardize  and 

repeat  analysis  of  all 


associated  samples. 


Calibration 


Verification  Std. 


(CVS/CCV) 


Quality  Control 


Standard  (QC) 


1  per  10  sample  |Recovery +/- 10% 


Initial  Calibration  1 1  per  analysis  iRecovery +/- 10% 


Verification  Std. 


1 .  Restandardize  and  repeat 


analysis  of  all  associated 


samples. 


1 .  Restandardize  and 


repeat  analysis  of  all 


associated  samples. 


1 .  Restandardize  and 


repeat  analysis  of  all 


associated  samples. 


1 .  Restandardize  and 


repeat  analysis  of  all 


associated  samples. 


Interference  Check  1 1 .  After  calibration.  |Recover\'  +/-  20% 


Solution 


2.  At  end  of 


analysis  or 


every  8  hours; 


whichever  is 


more  frequent. 


Multipoint 


Calibration 


1.  Restandardize  and 


repeat  analysis  of  all 


associated  samples 


No  correlation  coefcnt  1 1 .  Find  source  of  problem 


acceptance  criteria;  I  and  correct. 


calibration  acceptance  is  l2.  Repeat  calibration. 


based  on  high  standard 


readback  +/-  5% 


We  are  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  7.4^  Metals  by  SW7000 


Internal  Quality  Control  Procedures 


Anahtical 

Method 

Frequency 

Acc^tance  Criteria 

Corrective  Action 

SW7000 

Calibration  Blank 

After  each 

Concentration  less  than 

1.  Restandardize  and 

calibration  and  1 

PQL 

repeat  analysis  of  all 

associated  samples. 

Calibration 

Recovery +/- 10% 

1 .  Restandardize  and 

Verification  Std. 

readings 

repeat  analysis  of  all 

(CVS/CCV) 

associated  samples. 

1 .  Restandardize  and 

Standard  (QC) 

readings 

repeat  analysis  of  all 

associated  samples. 

Multipoint 

1.  Daily 

Correlation  coefficient 

1 .  Find  source  of  problem 

Calibration 

r>=0.995 

and  correct. 

2.  Repeat  calibration. 

\Vc  arc  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  Metals  by  SW7470 


Internal  Quality  Control  Procedures 


MB 

-if '  ■> 

Acceptance  Criteria 

Corrective  Action 

SW7470 

Calibration  Blank 

After  calibration  &. 

Concentration  less  than 

1 .  Restandardize  and 

PQL 

repeat  analysis  of  all 

readings. 

associated  samples. 

Calibration 

Recover}’  S7  -  121% 

1.  Restandardize  and 

Verification  Std. 

repeat  analysis  of  all 

(CVS/CCV) 

associated  samples. 

Quality  Control 

1  per  10  sample 

Recover}  +/-  20% 

1 .  Restandardize  and 

Standard  (QC) 

readings 

repeat  analysis  of  all 

associated  samples. 

Dup  RPD  <  20% 

1 .  Redigest  and  repeat 

analysis  of  all 

associated  samples. 

Spiked  Sample 

1  per  1 0  samples 

Recover}’  -i-/-  1 5% 

1.  Evaluate  LCS;  if  in 

control,  then  flag  as 

matn.x  interference. 

LCS 

Recover}’ -r/-  15‘/o 

1 .  Analysis  will  be  terminatec 

or  1  per  batch 

and  extraction/analyses 

repeated. 

Multipoint 

1.  Daily 

Correlation  coelTicient 

1  Find  source  of  problem 

Calibration 

r>=0.995 

and  correct. 

2,  Repeat  calibration. 

We  are  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  7Ag  Metals  by  SW7471 


Analytical  QC  Check 
Method 


Internal  Quality  Control  Procedures 


Frequency  {  Acceptance  Criteria 


Corrective  Action 


SW7471  {Calibration  Blank  {After  calibration  &  {Concentration  less  than  {1.  Restandardize  and 


PQL  {  repeat  analysis  of  all 


associated  samples. 


Quality  Control 

1  per  10  sample 

Standard  (QC) 

readings 

Recovery  +/-  20% 


1 .  Restandardize  and 


repeat  analysis  of  all 


associated  samples. 


1.  Restandardize  and 


repeat  analysis  of  all 


associated  samples 


Duplicate  Sample  {1  per  10  samples 


1 .  Redigest  and  repeat 


analysis  of  all 


associated  samples 


1.  Evaluate  LCS;  if  m 


control,  then  flag  as 


matrix  interference. 


1 .  Analysis  will  be  terminated 


and  extraction/analyses 


repeated. 


Correlation  coefficient  {1  Find  source  of  problem 


r>=0.995  {  and  correct 


2.  Repeat  calibration. 


We  are  currently  establishing  laboratory  quality  control  limits  for  spike  and  LCS  recoveries. 
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Figure  7B  Pesticides  by  EPA  8080 


Quality  Control  Limits 


Method 

Parameter 

Continuing 

Calibration 

Veriflcation 

Frequency 

Acceptance 

Criteria 

SW846  8080 

Organochlorine 
Pesticides  & 
Polychlorinated 
biphenyls 

Continuing 

Calibration 

Verification 

Every  24  hrs. 
and  1  every  10 
samples;  &  at  end 
of  run 

+/-  15% 
Recovery 

1.  Find  source  of  problem 

2.Repeat  analysis 

3.  Recalibrate  if  needed 

Instrument 

Blanks 

Every  24  hrs. 

Below  Practical 

Quant.  Limit 

1.  Note  in  QC  Summary 

2.  £\'aluate  data  and 

repaeat  extraction/analysis 

if  necessary 

Extraction 

Blanks 

1  per  extr.  batch 
of  no  greater 
than  20  samples 

Below  Practical 

Quantification 

Limit 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 

extr./analysis  if  necessary 

Matrix  Spike 

Matrix  Spike 
Duplicate 

1  per  extraction 

batch  of  no 

greater  than  20 
samples 

See  page  43 

1 .  Check  LCS  recovery 

2.  L'LCS  is  in  control 

note  in  QC 

Summary  as  possiD^P 
matrix  interference 

Surrogate 

Every  Sample 

One  of  two 

surrogates 

70%-130%  (water) 

70%-130%  (soil) 

1 .  Repeat  instr.  analysis 

2.  If  replicate  analysis 

confirms  first,  reextract 

and  reanalyze 

3.  If  ree.xtraction 

confirms  first,  note  in  QC 

Summary  as  possible 

matrix  interference 

Laboratory 

Control 

Sample 

1  per  extraction 

batch  of  no 

greater  than  20 
samples 

See  Current 

Study 

1.  Repeat  instr.  analysis  to 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reextract/ 

reanalyze  entire  batch 

Multipoint 

Calibration 

After  instrument 

adjustment 

RSD  of  average 

respnse  factor 

<20%;  R2>0.995 

1.  Find  source  of  problem 

and  coneci 

2.  Repeat  calibration^^ 
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Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Analytical 

Method 

Spiking  Compounds 

Spike  Concentration 

Laboratory  Established  Control  Limits 

Water 

(MQ/mL) 

Soil 

(mg/kg) 

Percent  Recovery 
(%) 

RPD  (%) 

Water 

Soil 

Water 

Soil 

EPA  8080 

A-BHC 

5 

5 

75-106 

84-126 

21 

24 

PEST 

GAMMA-BHC  (LINDANE) 

5 

5 

80-108 

87  -  125 

16 

20 

B-BHC 

5 

5 

80-108 

88-126 

18 

18 

HEPTACHLOR 

5 

5 

73-111 

83-131 

17 

22 

D-BHC 

5 

5 

75-114 

91  -  124 

23 

19 

ALDRIN 

5 

5 

71  - 104 

83-126 

23 

22 

HEPTACHLOR  EPOXIDE 

5 

5 

80  -  108 

86-126 

14 

18 

ENDOSULFAN  1 

5 

5 

78-102 

77-121 

12 

18 

4.4-DDE 

5 

5 

82-110 

67-126 

16 

23 

DIELDRIN 

5 

5 

83-112 

85-129 

14 

24 

ENDRIN 

5 

5 

83-115 

80-138 

14 

31 

4.4-DDD 

5 

5 

83-118 

88-131 

13 

26 

ENDOSULFAN  II 

5 

5 

82-112 

83-126 

15 

24 

4.4-DDT 

5 

5 

82-113 

80  -  135 

14 

39 

ENDRIN  ALDEHYDE 

5 

5 

82-124 

88  -  129 

15 

24 

ENDOSULFAN  SULFATE 

5 

5 

80-126 

84-131 

20 

25 

METHOXYCHLOR 

5 

5 

82-126 

75  -  144 

15 

47 

1 

TOXAPHENE 

5 

5 

41  -  126^ 

41  -  126^ 

25^ 

25^ 

f 

CHLORODANE 

5 

5 

45-  119^ 

45-  119^ 

25^ 

25^ 

Surrogate: 

Tetra  chloro-m-Xylene 

10 

10 

66-  134*^ 

66  -  134- 

Decachlorobiphenyl 

10 

10 

66-  134’* 

66-  134- 

*  -  Indicates  use  of  method  established  limits;  we  are  currently  generating  these  limits  for  our  laboratory. 
••-Indicafes  laboratory  generated  limits. 
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PCB  LCS  LIMIT  STUDY 
JULY  1994 


Instrument  ID:  ECD#2 
Matrix:  Soil  and  Water 


COMPOUND 

AROCLOR  1260 

AROCLOR  1242 

AROCLOR  1254 

j  LCL% 

8* 

39* 

29* 

I  UCL% 

127* 

150* 

131* 

COMPOUND 

AROCLOR  1016 

AROCLOR  1248 

AROCLOR  1232 

AROCLOR  12 

LCL% 

50* 

38* 

10* 

- 

UCL% 

114* 

158* 

215* 

V 

UCL%  =  [TC  +  (3  *  STD  DE\/)]/TC  (99%  Confidence) 

LCL%  =  [TC  -  (3  •  STD  DE\/)]/TC  (99%  Confidence) 

TC  =  True  Concentration 

*-  Indicates  use  of  method  specified  control  'nits:  we  are  currently  generating  laboratory  limits  for  this  analysis. 
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Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Analytical 

Method 

Spiking  Compounds 

Spike  Concentration 

Laboratory  Established  Control  Limits 

■■■ 

m 

Percent  Recovery 
(%) 

RPD  (%) 

Water 

Soil 

Water 

Soil 

EPA  8080 

1242  Aroclor 

10 

0.2 

76-116 

71  -  130 

17 

16 

Surrogates: 

Tetra  chloro-m-Xylene 

10 

10 

66-  134- 

66-  134“ 

Decachlorobiphenyl 

10 

10 

66-  134“ 

66  -  134“ 

*  -  Indicates  use  of  method  established  limits;  we  are  currently  generating  these  limits  for  our  laboratory. 
••-Indicates  laboratory  generated  limits. 
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Figure  7D  VOA  by  EPA  8240 


Quality  Control  Limits 


P'rthod 

Parameter 

Continuing 

Calibration 

Verification 

Frequency 

Acceptance 

Criteria 

Corrective  Actio^jjb 

EPA  8240 

Volatile  Organic 
Compounds 

Continuing 

Calibration 

Verif.  Stds. 

Every  12  hrs. 

<  25%  D  of 
response  factor 
from  5  point  avg 
response  factor 

1.  Find  source  of  problem 

2. Repeat  analysis 

3.  Recalibrate  if  needed 

Laboratory 

Control 

Sample 

Every  24  hrs.  or  1 
per  analytical  batch 
of  no  greater 
than  20  samples 

See  page  46  for 
criteria 

1.  Repeat  instr.  analysis  tc 

rule  out  malinjection 

2.  K  replicate  analysis 

confirms  first,  reextract/ 

reanalyze  entire  batch 

Instn:ment 

Blanks 

Every  12  hrs. 

Below  Practical 

Quantification  Lmt 

1.  Note  in  QC  Summary 

2.  Evaluate  data  and 

repaeat  e-Mracjon/analysis 

if  necessary 

Extraction 

Blank 

1  per  extraction 
batch  of  no  greater 
than  20  samples 

Below  Practical 

Quantification 

Limit 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repe^^ 
e.\tr./analysis  if  necess^H 

Matrix  Spike 

Matrix  Spike 
Duplicate 

1  per  analytical 

batch  of  no 

greater  than  20 
samples 

See  page  47  for 

criteria 

1 .  Check  LCS  recovery 

2.  If  LCS  is  in  control 

note  in  QC 

Summary  as  possible 

matrix  interference 

Surrogate 

Every  Sample 

See  page  47  for 

criteria 

1.  Repeat  instrument 

analysis 

2.  If  replicate  analysis 

confirms  first,  reextract 

and  reanalyze 

3.  If  reextraction 

confirms  first,  note  in  QC 

Summary  as  possible 

matrix  interference 

Multipoint 

Calibration 

After 

instrument 

adjustment 

<30%  RSD 

1.  Find  source  of  problem 

and  correct 

2.  Repeat  calibration 
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EPA  8240  COMPOUND  LIST 


NUMBER 

COMPOUND 

1 

•bromochloromethane 

2 

CHLOROMETHANE 

3 

VINYL  CHLORIDE 

4 

BROMOMETHANE 

5 

CHLOROETHANE 

6 

1.1-DICHLOROETHENE 

7 

CARBON  DISULFIDE 

8 

ACETONE 

9 

METHYLENE  CHLORIDE 

10 

trans-1 .2-DICHLOROETHENE 

11 

1.1-DICHLOROETHANE 

13 

CHLOROFORM 

14 

d4-1.2-DICHLOROETHANE  (SURR) 

15 

1,2-DICHLOROETHANE 

16 

•1 .4-DIFLUOROBEN2ENE 

17 

VINYL  ACETATE 

18 

2-BUTANONE 

19 

1 .1 .1-TRICHLOROETHANE 

20 

CARBONTETRACHLORIDE 

21 

BENZENE 

22 

TRICHLOROETHENE 

23 

1 .2-DICHLOROPROPANE 

24 

BROMODICHLOROMETHANE 

25 

2-CHLOROETHYL VINYL  ETHER 

26 

cis-1 .3-DICHLOROPROPENE 

27 

trans-1 ,3-DICHLOROPROPENE 

28 

1 ,1 .2-TRlCHLOROETHANE 

29 

DIBROMOCHLOROMETHANE 

30 

BROMOFORM 

31 

*d5-CHLOROBENZENE 

32 

2-HEXANONE 

33 

MIBK 

34 

d8-TOLUENE(SURR) 

35 

TOLUENE 

36 

TETRACHLOROETHENE 

37 

CHLOROBENZENE 

38 

ETHYLBENZENE 

39 

P.M-XYLENE 

40 

0-XYLENE 

41 

STYRENE 

42 

BROMOFLUOROBENZENE  (SURR) 

43 

1 ,1 .2.2-TETRACHLOROETHANE 

44 

1 .3-DICHLOROBENZENE 

45 

1 .4-DICHLOROBENZENE 

46 

1 .2-DICHLOROBENZENE 
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8240  LCS  LIMIT  STUDY 
JULY  1994 


Instrument  ID:  VKA 
Matix;  Soil  and  Water 


Compound 

Number 

LCL% 

UCL% 

2 

D* 

273* 

3 

D* 

251* 

4 

D* 

242* 

5 

70* 

150* 

6 

D* 

234* 

7 

80* 

120* 

8 

75* 

180* 

9 

D* 

221* 

10 

54* 

156* 

11 

59* 

155* 

13 

51* 

138* 

15 

49* 

155* 

17 

10* 

250* 

18 

12* 

150* 

19 

52* 

162* 

20 

70* 

140* 

21 

37* 

151* 

22 

71* 

157* 

23 

D* 

210* 

24 

35* 

155* 

25 

D* 

305* 

26 

D* 

227* 

27 

17* 

183* 

28 

52* 

150* 

29 

53* 

159* 

30 

45* 

169* 

32 

66* 

140* 

33 

75* 

140* 

35 

47* 

150* 

36 

64* 

148* 

37 

37* 

160* 

38 

37* 

162* 

39 

80* 

120* 

40 

80* 

120* 

41 

80* 

120* 

43 

46* 

157* 

44 

59* 

156* 

45 

18* 

190* 

46 

18* 

190* 

UCL%  =  [TC  +  (3  *  STD  DE\/)l/TC 
LCL%  =  [TC  -  (3  *  STD  DEV))/TC 


(99%  Conridence) 
(99%  Confidence) 


TC  =  True  Concentration 


Missing  compounds  are  internal  standards. 
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L  aboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Spike  Concentration 


Laboratory  Established  Control  Limits 


Percent  Recovery  RPD  {%) 


EPA  8240 


CHLOROMETHANE 

20 

20 

D  -  273* 

VINYL  CHLORIDE 

20 

20 

D-251* 

BROMOMETHANE 

20 

20 

D  -  242* 

CHLOROETHANE 

20 

20 

70-  150* 

1,1-DlCHLOROETHENE 

20 

20 

D  -  234* 

CARBON  DISULFIDE 

20 

20 

80-  120* 

ACETONE 

20 

20 

75-  180* 

METHYLENE  CHLORIDE 

20 

20 

D-221* 

trans-1 .2-DICHLOROETHENE 

20 

20 

54-  156* 

1.1-DICHLOROETHANE 

20 

20 

59-  155* 

CHLOROFORM 

20 

20 

51  -  138* 

1 ,2-DICHLOROETHANE 

20 

20 

49-  155* 

VINYL  ACETATE 

20 

20 

10-250* 

2-BUTANONE 

20 

20 

12-150* 

1,1,1  -TRICHLOROETHANE 

20 

20 

52-  162* 

CARBONTETRACHL-ORIDE 

20 

20 

70-  140* 

BENZENE 

20 

20 

37-151* 

TRICHLOROETHENE 

20 

20 

71  -  157* 

1 .2-DICHLOROPROPANE 

20 

20 

D-210* 

BROMODICHLOROMETHANE 

20 

20 

35-  155* 

cis-1 .3-DICHLOROPROPENE 

20 

20 

D  -  227* 

trans-1 .3-DICHLOROPROPENE 

20 

20 

17-183* 

1 ,1 .2-TRICHLOROETHANE 

20 

20 

52-  150* 

DIBROMOCHLOROMETHANE 

20 

20 

53-  159* 

BROMOFORM 

20 

20 

45-  169* 

2-HEXANONE 

20 

20 

66  -  140* 

MIBK 

20 

1  20 

75-  140* 

TOLUENE 

20 

20 

47-  150* 

TETRACHLOROETHENE 

20 

20 

64  -  148* 

CHLOROBENZENE 

20 

20 

37-  160* 

ETHYLBENZENE 

20 

20 

37-  162* 

P.M-XYLENE 

20 

!  20 

80-  120* 

O-XYLENE 

20 

20 

80-  120* 

STYRENE 

20 

20 

80-  120* 

1 .1 .2.2-TETRACHLOROETHANE 

20 

20 

46-  157* 

1,3-DICHLOROBENZENE 

20 

20 

59-  156* 

1.4-DICHLOROBENZENE 

20 

20 

18  -  190* 

1,2-DICHLOROBENZENE 

20 

20 

18-  190* 

Surrogates: 


d4-i  ,2-dichloroethane 


d8-Toluene 


Bromofluorobenzene 


74-  121*  74-  121* 


70-  121.*  70-  121* 


81  -  117*  81  -  117* 


Indicates  use  of  method  established  limits;  we  are  currently  generating  these  limits  in  our  laboratory. 
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Figure  7E  VOA  by  EPA  8260 


Quality  Control  Limits 


Method 

Parameter 

Continuing 

Calibration 

Veriflcation 

Frequency 

Acceptance 

Criteria 

Corrective  ActiolH 

J^A  8260 

Volatile  Organic 
Compounds 

Continuing 

Calibration 

Verif.  Stds. 

Every  12  hrs 

<  25%  D  of 
response  factor 
from  5  point  avg 
response  factor 

1.  Find  source  of  problem 

2. Repeat  analysis 

3.  Recalibrate  if  needed 

Laboratory 

Control 

Sample 

Every  24  hrs  or  1 
per  analytical  batch 
of  no  greater 
than  20  samples 

+/-  30% 

Recovery 

1.  Repeat  instr.  analysis  to 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reextract/ 

reanalyze  entire  batch 

Instrument 

Blanks 

Every  12  hrs 

Below  Practical 

Quantification  Lmt 

1.  Note  in  QC  Summary 

2.  Evaluate  data  and 

repaeat  extraction/analysis 

if  necessary 

Extraction 

Blank 

1  per  extraction 
batch  of  no  greater 
than  20  samples 

Below  Practical 

Quantification 

Limit 

1 ,  Note  in  QC  Summary 

2.  F^’aluate  data  &  repe^ 

extr./analysis  if  necess  ' 

Matrix  Spike 

Matrix  Spike 
Duplicate 

1  per  extraction 

batch  of  no 

greater  than  20 
samples 

See  page  51  for 

criteria 

1.  Check  LCS  recovery 

2.  If  LCS  is  in  control 

note  in  QC 

Summary  as  possible 

matrix  interference 

Surrogate 

Every  Sample 

See  page  5 1  for 

criteria 

1 .  Repeat  instrument 

analysis 

2.  If  replicate  analysis 

confirms  first,  reextract 

and  reanalyze 

3.  If  reextraction 

confirms  first,  note  in  QC 

Summary  as  possible 

matrix  interference 

Multipoint 

Calibration 

After 

instrument 

adjustment 

<30%  RSD 

1.  Find  source  of  problem 

and  correct 

2.  Repeat  calibration 
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EPA  8260  COMPOUND  LIST 


NUMBER 

COMPOUND 

58) 

1 .3,5-trimethylbenzene 

59) 

tert-butylbenzene 

60) 

1 ,2.4-trimethylbenzene 

61) 

sec-butylbenzene 

62) 

1 ,3-dichlorobenzene 

63) 

4-isopropyltoluene 

64) 

1 ,4-dichlorobenzene 

66) 

1 ,2-dichlorobenzene 

67) 

n-butylbenzene 

68) 

1 ,2-dibromo-3-chloropropan£ 

69) 

1 ,2,4-trichlorobenzene 

70) 

hexachlorobutadiene 

naphthalene 

72) 

1 ,2,3-trichlorobenzene 

NUMBER 

COMPOUND 

2) 

dichlorodifluoromethane 

3) 

chloromethane 

4) 

vinyl  chloride 

5) 

bromomethane 

6) 

chloroethane 

7) 

trichlorofluoromethane 

8) 

1,1-dichloroethene 

11) 

methylene  chloride 

12) 

trans-1 ,2-dichloroethene 

13) 

1,1-dichloroethane 

15) 

2,2-dichloropropane 

17) 

cis-1 ,2-dichloroethene 

18) 

bromochloromethane 

19) 

chloroform 

20) 

1,1,1-trichloroethane 

21) 

carbon  tetrachloride 

22) 

1,1-dichloropropene 

23) 

d4-1 ,2-Dichloroethane(Surr) 

24) 

benzene 

25) 

1 ,2-dichloroethane 

26) 

trichloroethene 

27) 

1 ,2-dichloropropane 

28) 

dibromomethane 

29) 

bromodichloromethane 

31) 

cis-1 ,3-dichloropropene 

33) 

d8-Toluene(Surr) 

34) 

toluene 

35) 

trans-1 ,3-dichloropropene 

36) 

1.1,2-trichloroelhane 

37) 

tetrachloroethene 

38) 

1,3-dichloropropane 

40) 

dibromochloromethane 

41) 

1 ,2-dibromomethane 

43) 

chlorobenzene 

44) 

1,1,1 ,2-letrachloroelhane 

45) 

ethylbenzene 

46) 

P  &  M-Xylene 

47) 

o-xylene 

48) 

styrene 

49) 

bromoform 

50) 

isopropylbenzene 

51) 

4-bromofluorobenzene(Surr) 

52) 

bromobenzene 

53) 

1 ,1 ,2,2-tetrachloroethane 

54) 

1 .2,3-trichloropropane 

55) 

n-propylbenzene 

56) 

2-chlorotoluene 

57) 

4-chlorotoluene 
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8260  LCS  LIMIT  STUDY 
JULY  .994 


Instrument  ID:  VLA 
Matix;  Soil  anc  Vater 


Compound 

Number 

LCL% 

UCL% 

3 

80* 

120* 

4 

80* 

120- 

5 

80* 

120* 

6 

80* 

120* 

8 

80* 

120* 

9 

80* 

120* 

-'0 

80* 

120* 

11 

80* 

120* 

12 

80* 

120* 

13 

80* 

120* 

14 

80* 

120* 

16 

80* 

120* 

18 

80* 

120* 

19 

80* 

120* 

20 

80* 

120* 

21 

80* 

120* 

23 

80* 

120* 

24 

• 

o 

CO 

120* 

25 

80* 

120* 

26 

80* 

120* 

27 

80* 

120* 

29 

80* 

120* 

30 

80* 

120* 

31 

80* 

120* 

32 

80* 

120* 

33 

80* 

120* 

34 

80* 

120* 

35 

80* 

120* 

36 

80* 

120* 

37 

80* 

120* 

39 

80* 

120* 

40 

80* 

120* 

42 

80* 

120* 

43 

80* 

120* 

45 

80* 

120* 

46 

80* 

120* 

47 

80^^ 

120* 

48 

80* 

120* 

49 

80* 

120* 

51  . 

80* 

120* 

53 

80* 

120* 

62 

80* 

^0* 

64 

80* 

■;20* 

66 

80* 

120* 

UCL%  =  [TC  +  (3  •  STD  DE\/)1/TC  (99%  Confidence) 
LCL%  =  [TC  -  (3  *  STD  DE\/)1/TC  (99%  Confidence) 

TC  =  True  Concentration 

*  -  Indicates  use  of  method  specified  contr?!  limits; 
we  are  currently  generating  laboratory  limits 
for  this  analysis. 
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Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Spike 

Laboratory  Established  Control  Limits 

Concentration 

Percent  Recovery 

RPD  (%) 

Analytical 

Water 

(%) 

Method 

Spiking  Compounds 

(ng/mL) 

Water 

Water 

EPA  8260 

CHLOROMETHANE 

10 

80-  120* 

20* 

VINYL  CHLORIDE 

10 

80-  120* 

20* 

BROMOMETHANE 

10 

80-  120* 

20* 

CHLOROETHANE 

10 

80-  120* 

20* 

1.1-DICHLOROETHENE 

10 

80-  120* 

20* 

METHYLENE  CHLORIDE 

10 

80-  120* 

20* 

trans-1 .2-DICHLOROETHENE 

10 

80-  120* 

20* 

1.1-DICHLOROETHANE 

10 

80-120* 

20* 

CHLOROFORM 

10 

80-  120* 

20* 

1.1,1-TRICHLOROETHANE 

10 

80-  120* 

20* 

CARBONTETRACHLORIDE 

10 

80-  120* 

20* 

BENZENE 

10 

80-  120* 

20* 

1.2-DlCHLOROETHANE 

10 

80-  120* 

20* 

TRICHLOROETHENE 

10 

80  -  120* 

20* 

1 .2-DICHLOROPROPANE 

10 

80  -  120* 

20* 

BROMODICHLOROMETHANE 

10 

80  -  120* 

20* 

2-CHLOROETHYLVINYL  ETHER 

10 

80-  120* 

20* 

cis-1 .3-DICHLOROPROPENE 

10 

80-  120* 

20* 

m  - 

TOLUENE 

10 

80-  120* 

20* 

W 

trans-1 , 3-DICHLOROPROPENE 

10 

80-  120* 

20* 

1 ,1 .2-TRICHLOROETHANE 

10 

80-  120* 

20* 

TETRACHLOROETHENE 

10 

80-  120* 

20* 

DIBROMOCHLOROMETHANE 

10 

80-  120* 

20* 

CHLOROBENZEl 'E 

10 

80  -  120* 

20* 

ETHYLBENZENE 

10 

80  -  120* 

20* 

P.M-XYLENE 

10 

80  -  120* 

20* 

0-XYLENE 

10 

80  -  120* 

20* 

STYRENE 

10 

80  -  120* 

20* 

BROMOFORM 

10 

80  -  ■'20* 

20* 

1 .1 .2.2-TETRACHLOROETHANE 

10 

80  -  120’ 

20* 

1 .3-DICHLOROBENZENE 

10 

80  -  120* 

20* 

1.4-DICHLOROBENZENE 

10 

80  -  120* 

20* 

1.2-DICHLOROBENZENE 

10 

80  -  120* 

20* 

10 

80-  120* 

20* 

Surrogate: 

d4-1,2  Dichloroethane 

10 

86  -  115* 

dS-Chlorobenzene 

10 

86  -  118* 

d4-1.2  dichlorobenzene 

10 

88  -  110 

•  -  Indicates  use  of  method  established  limits:  we  are  currently  generating  these  limits  for  our  laboratory. 
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Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Spike 

Concentration 


Spiking  Compounds 


EPA  8260  dichlorodifluoromethane 


chloromethane 


vinyl  chloride 


bromomethane 


chloroethane 


trichlorofluoromethane 


1,1-dichloroethene 


methylene  chloride 


trans-1 ,2-dichloroethene 


1.1-dichloroethane 


2,2-dichloropropane _ 


cis-1 .2-dich!oroethene 


bromochloromethane 


chloroform 


1.1.1-trichloroethane 


carbon  tetrachloride 


1.1-dichloropropene 


ben2ene 


1.2-dichloroethane 


trichloroethene 


1.2-dichloropropane 


dibromomethane 


bromodichloromethane 


cis-1 ,3-dichloropropene 


toluene 


trans-1 .3-dichloropropene 


1.1.2-trichloroethane 


tetrachloroethene 


1.3-dichloropropane 


dibromochloromelhane 


1 .2-dibromomethane 


chlorobenzene 


1 .1 .1 ,2-tetrachloroethane 


ethylbenzene 


P  &  M-Xylene 


o-xylene 


styrene 


bromoform 


isopropylbenzene  _ 


bromobenzene 


1 .1 .2,2-telrachloroethane 


1 ,2,3-trichloropropane 


n-propylbenzene  _ 


Laboratory  Established  Control  Limits  | 

Percent  Recovery 
(%) 

RPD  (%) 

Water 

Water 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70  -  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

70-  130* 

20* 

■  130* 


■  130* 


•  130* 


■  130* 


■  130* 


•  130* 


•  130* 


•  130* 


30* 


•  130* 


■  130* 


•  130* 


130* 


■  130* 


130* 


130* 


130* 


130* 


•  130* 


•  130* 


130* 


130* 


130* 


130* 


-130* 


130* 


130* 
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Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


spiking  Compounds  _ 


EPA  8260  |2-chlorotoluene 


4-chlorololuene 


1  .S.S-trimethylbenzene 


tert-butylbenzene  _ 


1 .2,4-trimethylbenzene 


sec-butylbenzene  _ 


1 .3-dichlorobenzene 


4-isopropyltoluene  _ 


1 ,4-dichlorobenzene 


1.2-dichlorobenzene 


n-butylbenzene 


1 ,2-dibromo-3-chloropropa 


1 ,2.4-trichlorobenzene 


hexachlorobutadiene 


naphthalene 


1 .2.3-trichlorobenzene 


Surrogate; 


d4-l.2  Dichloroelhane 


dS-Chiorobenzene 


d4-i.2  dichlorobenzene 


Spike 

Laboratory  Established  Control  Limits 

Concentration 

Percent  Recovery 

RPD  (%) 

Water 

(%) 

(ng/mL) 

Water 

Water 

10 

O 

1 

o 

• 

20* 

10 

« 

o 

CO 

o 

r*- 

20* 

10 

70-  130* 

20* 

10 

70  -  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

t 

o 

CO 

1 

o 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

20* 

10 

70-  130* 

« 

o 

CM 

10 

o 

1 

o 

• 

J 

20*  I 

86-115* 


86-118* 


88-110* 


*  -  Indicates  use  of  method  established  limits:  we  are  currently  generating  these  limits  for  our  laboratory. 
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Figure  7C  Gasoline  Range  Organics  by  AKIOI 


Quality  Control  Limits 


Method 

Parameter 

Continuing 
Cal  Ver 

Frequency 

Acceptance 

Criteria 

Corrective  Act^^ 

AFCEE(AK10J) 

Gasoline  Range 
Organics 

Continuing 

Calibration 

Verif  Stds 

Every  24  hrs 

RSD<20% 
for  avg  respns 
factor 

+/-  20%  Recov 

1.  Find  source  of  problem 

l.Repeat  analysis 

3.  Recalibrate  if  needed 

Laboratory 

Control 

Standard 

1  per  ten  client 
samples  and  at 
end  of  analytical 

sequence 

+/-  20% 

Recovery 

1.  Repeat  insti.  analysis  t 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reextracl/ 

reanalyze  entire  batch 

Laboratory 

Control 

Sample 

1  per  analytical 

batch  of  no 

greater  than  20 
samples 

+/-  20% 

Recovery 

1.  Repeat  instr.  analysis  t 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reexiract/ 

reanah-ze  entire  batch 

Instrument 

Blanks 

Every  12  hrs 

Below  Practical 

Quant.  Lmt. 

1 .  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 
extr/analysis  if  nece^j^ 

Extraction 

Blank 

1  per  extr  batch 
of  no  greater 
than  20  samples 

Below  Practical 

Quantification 

Limit 

1.  Note  in  QC  Summaiy' 

2.  Evaluate  data  &  repeat 

extr./analysis  if  necessar\ 

Matrix  Spike 

Matrix  Spike 
Duplicate 

1  per  analytical 

batch  of  no 

greater  than  20 
samples 

See  page  54  for 

criteria 

1 .  Check  LCS  recovery 

2.  If  LCS  is  in  control 

note  in  QC  Sum  as 

possible  mLv  interference 

Surrogate 

Every  Sample 

See  page  54  for 

criteria 

1.  Repeat  instr.  analysis 

2.  If  replicate  analysis 

confirms  lst,ree.'ict&reanly 

3.  If  rce.\traction 

confirms  first,  note  in 

QC  Summary  as  possible 

matrix  interference 

Multipoint 

Calibration 

After 

instrument 

adjustment 

RSD  of  average 

respnse  factor 

<20%.  R2>0.995 

1.  Find  source  of  problem 

and  correct 

2.  Repeat  calibrati^j^ 
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8015  LABORATORY  CONTROL  STANDARD  LIMIT  STUDY 

JULY  1994 


Instrument  ID:  VGA 
LCL  level:  SOOppb 
Matrix:  Water 


Run# 

GRO 

1 

507.00 

2 

492.00 

3 

480.00 

4 

460.50 

5 

489.50 

6 

500.00 

7 

487.00 

8 

478.50 

9 

465.00 

10 

465.00 

11 

473.50 

12 

472.00 

13 

508.50 

14 

486.50 

15 

482.00 

16 

468.50 

17 

480.00 

18 

476.50 

19 

463.50 

20 

473.50 

AVG  REC 

96.1% 

UCL% 

108.3% 

LCL% 

91.7% 

UCL%  =  [TC  +  (3  *  STD  DE\/)]n'C  (99%  Confidence) 

LCL%  =  rrc  -  (3  •  STD  DE\/)]/TC  (99%  Confidence) 

TC  =  True  Concentration  =  SOOppb 

*  -  Indicates  use  of  method  specified  control  limits;  we  are  currently  generating  laboratory  limits  for  this  analysis. 
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Laboratory  Control  Sample  Limits  for  Matrix  Spikes,  Matrix  Spike 

Duplicates,  and  Surrogates 


Analytical 

Method 

Spiking  Compounds 

Spike  Concentration 

Laboratory  Established  Control  Limits  | 

Water 

(ng/mL) 

Soil 

(mg/kg) 

Percent  Recovery 
(%) 

RPD  (%) 

Water 

Soil 

Water 

Soil 

AK101 

Gasoline  Range  Organics 

500 

500 

84-113 

13 

10 

Surrogate: 

aaa-T  rifluorotoluene 

0.0462 

0.0462  94-  102 

Bromofluorobenzene 

0.0493 

0.0493  1  87-  104 

79-111 

-  Indicates  use  of  method  established  limits;  we  are  currently  generating  theo.  limits  for  our  laboratory. 
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Figure  7F  Diesel  Range  Organics  by  AK102 

Quality  Control  Limits 


Method 


AFCEE 

(AKJ02) 


Parameter 


Diesel  Range 
Hydrocarbons 


Continuing 
Cal  Ver 


Continuing 
Calibration 
Verif  Stnds 


Instrument 

Blanks 


Extraction 

Blank 


Matrix  Spike 

Matrix  Spike 
Duplicate 


Surrogate 


Laboratory 

Control 

Standard 


Multipoint 

Calibration 


Frequency 

Acceptance 

Criteria 

Corrective  Action 

Every  24  hrs. 

RPD  <  25% 
from  initial 
calibration 

1.  Find  source  of  problem 

2.Repeat  analysis 

3.  Recalibrate  if  needed 

Every  24  hrs. 

Below  Practical 

Quantification 

Limit 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 

ext/analysis  if  necessary 

1  per  extr  batch  of 
no  greater  than  20 
samples 

Below  Practical 

Quantification  Lmt 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 

extrVanalysis  if  necessary 

1  per  extraction 

batch  of  no 
greater  than  20 
samples 

See  page  57  for 

criteria 

1.  Check  LCS  recovery 

2.  If  LCS  is  in  control 

note  in  QC  Sum  as 

possible  mtx  interference 

Every  Sample 

See  page  57  for 

criteria 

1.  Repeat  instr.  analysis 

2.  If  replicate  analysis 

confirms  first,  reext&reanly 

3.  If  reextraction  confirms 

first,  note  in  QC  Sum  as 

possible  mtrx  interference 

1  per  analytical 
batch  of  no 
greater  than  20 
samples 

+/-  25% 

Recovery 

1.  Repeat  instr.  analysis  to 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reextract/ 

reanaly-ze  entire  batch 

1  per  ten  client 
samples  and  at 
end  of  analytical 

sequence 

See  page  56  for 

criteria 

1.  Repeat  instr.  analysis  to 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reextract/ 

reanalyze  entire  batch 

After 

instrument 

adjustment 

RSD  of  average 

respnse  factor 

<25%;  R2>0.995 

1.  Find  source  of  problem 

and  correct 

2.  Repeat  calibration 
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8100  LCS  STUDY 
JULY  1994 


Instrument  ID:  SAP 
Matrix:  Soil  and  Water 


COMPOUND 

LCL 

UCL 

Diesel  Range 
Organics 

75* 

125* 

UCL%  =  [TC  +  (3  •  STD  DEV)1/TC  (99%  Confidence) 

LCL%  =  [TC  •  (3  •  STD  DEVOIATC  (99%  Confidence) 

TC  =  True  Concentration 

*  -  Indicates  use  of  method  specified  limits;  we  are  currently  generating  laboratory  limits  for  this  analysis. 


Revision  2 
August  24, 1994 
Page  56 


Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


[Analytical 

Method 


Spiking  Compounds 


Spike  Concentration 


Water 

(M9^mL) 


Soil 


Laboratory  Established  Control  Limits 


Percent  Recovery 

/o/. 


Water 


Soil 


RPD  (%) 


Water 


Soil 


EPA8100M 


Diesel  Range  Organics 


398.5 


398.5 


71  -  106 


84-113 


13 


10 


Surrogate: 


o-Terphenyl 


502 


502 


71  - 102 


51  -  105 
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Figure  7G  Residual  Range  Organics  by  AK103 

Quality  Control  Limits 


Method 

Parameter 

Continuing 

CalVer 

Frequency 

Acceptance 

Criteria 

Corrective  Actid^jj 

AFCEE 

(AKlOi) 

Residual  Range 
Organics 

Continuing 

Calibration 

Verification 

Standards 

Every  24  hrs 

RPD  <  25% 
from  initial 
calibration 

1.  Find  source  of  problem 

2.Repeat  analysis 

3.  Recalibrate  if  needed 

Instrument 

Blanks 

Every  24  hrs. 

Below  Practical 

Quantification 

Limit 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 

extr/analysis  if  necessary 

Extraction 

Blank 

1  per  extr  batch  of 
no  greater  than  20 
samples 

Below  Practical 

Quantification  Lmt 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 

extr./analysis  if  necessary 

Matrix  Spike 

Matrix  Spike 
Duplicate 

1  per  extraction 
batch  of  no 
greater  than  20 
samples 

See  page  60  for 

criteria 

1.  Check  LCS  recovery 

2.  If  LCS  is  in  control 

note  in  QC  Sum  as 

possible  mLx  interference 

Surrogate 

Every  Sample 

1  surrogate 

50%-140%  (soil) 

1.  Repeat  instr.  analy:^^ 

2.  If  replicate  analysiH 
confirms  1st,  rec.vt&reanly 

3.  If  reextraction  confirms 

first,  note  in  QC  Sum  as 

possible  mtrx  interference 

Laboratory 

Control 

Sample 

1  per  analytical 

batch  of  no 
greater  than  20 
samples 

+/-  25% 

Recovery 

1.  Repeat  instr.  analysis  to 

rule  out  malinjecuon 

2.  If  replicate  analysis 

confirms  first,  reexuact/ 

reanalyze  entire  batch 

Laboratory 

Control 

Standard 

1  per  ten  client 
samples  and  at  end 
of  analytical 
sequence 

+/-  25% 

Recovery 

1.  Repeat  insu.  analysis  to 

rule  out  malinjection 

2.  If  replicate  analysis 

confirms  first,  reextract/ 

reanalyze  entire  batch 

Multipoint 

Calibration 

After  instr  adjustmt 

RSD  of  avg  resp  fctr 

<25%;  R2>0.995 

1.  Find  source  prob&corct 

2.  Repeat  calibratior^A 
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AK103  LCS  STUDY 
JULY  1994 


Instrument  ID:  SAF 
Matrix:  Soil 


COMPOUND 

LCL 

UCL 

Residual  Range 
Organics 

75%* 

125%* 

UCL%  =  fTC  +  (3  *  STD  DEV)]/TC  (99%  Confidence) 

LCL%  =  [TC  -  (3  •  STD  DE\/)]/TC  (99%  Confidence) 

TC  =  True  Concentration 

*  -  Indicates  use  of  method  specified  limits;  we  are  currently  generating  laboratory  limits  for  this  analysis. 
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Laboratory  Control  Limitf  'or  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Spiking  Compounds 

SpiKe  Concentration 

Laboratory  Established  Control  Limits  | 

Soil 

(mg/kg) 

Percent  Recovery 

_ _ 

Soil 

Soil 

AK103 

Residual  Range  Organics 

700- 

50-  140* 

>40 

Surrogate: 

d62-T'icontane 

500* 

50-  140* 

*  All  values  indicated  as  method  criteria  are  not  yet  established.  AK102  criteria  will  be  used. 
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Figure  7H  Semi-Volatile  Organics  by  £PA  8270 


Quality  Control  Limits 


Method 

Parameter 

Continuing 

Calibration 

Verification 

Frequency 

Acceptance 

Criteria 

Corrective  Action 

EPA  8270 

Semi-Volatile 

Organics 

Continuing 

Calibration 

Verif  Standards 

Every  12  hrs 

<30%  D 
from  5  point 
average  response 
factor 

1.  Find  source  of  problem 

2.  Repeat  analysis 

3.  Recalibrate  if  needed 

Instrument 

Blanks 

Every  12  hrs 

Below  Practical 

Quantification 

Limit 

1.  Note  in  QC  Summary 

2.  Evaluate  data  and 

repeat  extraction/analysis 

if  necessary 

Extraction 

Blank 

1  per  extr  batch  of 
no  greater  than  20 
samples 

Below  Practical 

Quantification  Lmt 

1.  Note  in  QC  Summary 

2.  Evaluate  data  &  repeat 

extr./analysis  if  necessary 

Matrix  Spike 

Matrix  Spike 
Duplicate 

1  per  extraction 

batch  of  no 

greater  than  20 
samples 

See  pages  65  -  66 

for  criteria 

1 .  Check  LCS  recovery 

2.  If  LCS  is  in  control 

note  in  QC 

Summary  as  possible 

matrix  interference 

Surrogate 

Every  Sample 

See  attached  page. 

1.  Repeat  instr  analysis 

2.  If  replicate  analysis 

confirms  first,  rccxtract 

and  reanalyze 

3.  If  rccxtraction  confirms 

first,  note  QC  Summary 

as  possible  mtrx  interference 

Laboratory 

Control 

Sample 

1  per  extraction 

batch  of  no  more 

than  20  samples 

See  aiiachcd  page. 

1.  Repeat  instr.  analysis  to 

rule  out  malinjeciion 

2.  If  replicate  analysis 

confirms  first,  reextract/ 

reanalyze  entire  batch 

Multipoint 

Calibration 

After 

instrument 

adjustment 

<30“/^RSD 

1 .  Find  source  of  problem 

and  correct 

2.  Repeat  calibration 
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Figure  ■’H  (cont.) 


EPA  8270  Surrogate  Recovery  Limits 


%  Recovery  Limits  I 

Base/Neutral  Extractables 

water 

soil 

Nitrobenzene-dS 

35-114 

23-120 

2-Fluorobiphenyl 

43-116 

30-115 

Terphenyl-dl4 

33-141 

18-137 

Acid  Extractables 

Phenol-d5 

10-94 

24-113 

2-Fluorophenol 

21-100 

25-121 

2,4,6-Tribromophenol 

10-123 

19-122 
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EPA  8270  COMPOUND  LIST 


NUMBER 

COMPOUND 

NUMBER 

COMPOUND 

1 

1 ,4-Dichloroben2ene-d4 

mmmm 

Dibenzofuran 

2 

Pyridine 

Diethylphthalate 

3 

N-Nitrosodimethylamine 

51 

4-Chlorophenyl-phenylether 

4 

ANILINE 

52 

Fluorene 

5 

2-Fluorophenol  (SURROGATE) 

53 

4-Nitroaniline 

6 

Phenol-d6  (SURROGATE) 

54 

Phenanthrene-dlO 

7 

Phenol 

55 

4.6-Dinitro-2-methylphenol 

6 

bis(2*Chloroethyl)ether 

56 

N-Nitrosodiphenylamine 

9 

2-Chlorophenol 

57 

Azobenzene 

10 

1 ,3-Dichlorobenzene 

58 

2,4,6-Tribromophenol  (SURR) 

11 

1 .4-Dichlorobenzene 

59 

4-Bromophenyl-phenylether 

12 

Benzyl  alcohol 

60 

Hexachiorobenzene 

13 

1 ,2-Dichlorobenzene 

61 

Pentachlorophenol 

14 

2-Methylphenol 

62 

Phenanthrene 

15 

bis(2-Chloroisopropyl)ether 

63 

Anthracene 

16 

4-Methylphenol 

64 

Di-n-butylphthalate 

17 

N-Nitroso-di-n-propylamine 

65 

Fluoranthene 

18 

Hexachloroethane 

66 

Chrysene-d12 

19 

Naphthalene-d8 

67 

Pyrene 

20 

Nitrobenzene-d5  (SURR) 

68 

Terphenyl-d14  (SURR) 

21 

Nitrobenzene 

69 

Butylbenzylphthalate 

22 

Isophorone 

70 

3,3’-Dichlorobenzidine 

23 

2-Nilrophenol 

71 

Benzo(a)anthracene 

24 

2,4-Dimethylphenol 

72 

Chrysene 

25 

Benzoic  acid 

73 

Bis(2-Ethylhexyl)phthalate 

26 

bis(2-Chloroethoxy)methane 

74 

Perylene-d12 

27 

2.4-Dichlorophenol 

75 

Di-n-octylphthalate 

28 

1 .2,4-T  richlorobenzene 

76 

Benzo(b)(luoranthene 

29 

Naphthalene 

77 

Benzo(k)fluoranthene 

30 

4-Chloroaniline 

78 

Benzo(a)pyrene 

31 

Hexachlorobutadiene 

79 

lndeno(1 ,2,3-cd)pyrene 

32 

4-Chloro-3-methylphenol 

80 

Dibenz(a,h)anthracene 

33 

2-Methylnaphthalene 

81 

Benzo(g,h.i)perylene 

34 

Acenaphthene-dIO 

35 

Hexachlorocyclopentadiene 

36 

2.4, 6-T  richlorophenol 

37 

2,4,5-T  richlorophenol 

38 

2-Chioronaphthalene 

39 

2-Fluorobiphenyl  (SURROGATE) 

40 

2-Nitroaniline 

41 

Dimethylphthalate 

42 

Acenaphthylene 

43 

2,6-Dinitrotoluene 

44 

3-Nitroaniline 

• 

45 

Acenaphthene 

46 

2.4-Dinitrophenol 

47 

4-Nitrophenol 

48 

2,4-dinitrotoluene 
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8270  LCS  LIMIT  STUDY 
JULY  1994 


Instrument  ID;  VKA 
Matix:  Soil  and  Water 


Compound 

Number 

LCL% 

UCL% 

1 

• 

o 

CO 

120* 

2 

80* 

120* 

3 

00 

o 

» 

120* 

4 

80* 

120* 

5 

o 

CO 

120* 

6 

80* 

• 

o 

CM 

7 

80* 

120* 

8 

80* 

120* 

9 

00 

o 

• 

120* 

10 

80* 

120* 

11 

« 

o 

CO 

120* 

12 

« 

o 

eo 

120* 

13 

80* 

120* 

14 

00 

o 

• 

120* 

15 

00 

o 

• 

120* 

16 

80* 

• 

o 

CM 

17 

80* 

120* 

18 

80* 

« 

o 

CM 

19 

• 

o 

CO 

• 

o 

CM 

20 

• 

o 

CO 

120* 

21 

00 

o 

• 

120* 

22 

00 

o 

e 

120* 

23 

80* 

120* 

24 

80* 

120* 

25 

80* 

120* 

26 

80* 

120* 

27 

• 

o 

00 

120* 

28 

00 

o 

• 

120* 

29 

00 

o 

• 

120* 

30 

00 

o 

• 

120* 

31 

80* 

120* 

32 

80* 

120* 

33 

• 

o 

oo 

120* 

34 

80* 

120* 

35 

80* 

120* 

36 

80* 

120* 

37 

80* 

120* 

38 

80* 

120* 

39 

80* 

,  120* 

40 

80* 

120* 

41 

80* 

120* 

42 

80* 

120* 

43 

80* 

120* 

44 

80* 

120* 

45 

80* 

120* 

46 

80* 

120* 

UCL%  =  [TC  +  (3  •  STD  DE\/)]n’C  (99%  Confidence) 
LCL%  =  rc  -  (3  *  STD  DE\/)]/TC  (99%  Confidence) 

TC  =  True  Concentration 


Compound 

Number 

LCL% 

UCL% 

47 

80* 

120* 

48 

80* 

120* 

49 

« 

o 

09 

120* 

50 

80* 

120* 

51 

80* 

120* 

52 

80* 

120* 

53 

80* 

120* 

54 

80* 

120* 

55 

80* 

120* 

56 

80* 

120* 

57 

80* 

120* 

58 

80* 

120* 

59 

80* 

120* 

60 

80* 

120* 

61 

80* 

120* 

62 

80* 

120* 

63 

80* 

120* 

64 

80* 

120* 

65 

80* 

120* 

66 

80* 

120* 

67 

80* 

120* 

68 

80* 

120* 

69 

80* 

120* 

70 

80* 

120* 

71 

80* 

120* 

72 

80* 

120* 

73 

80* 

120* 

74 

80* 

120* 

75 

80* 

120* 

76 

80* 

120* 

77 

80* 

120* 

78 

80* 

120* 

79 

80* 

120* 

80 

80* 

120* 

81 

80* 

120* 

-  Indicates  use  of  method  specified  control  limits;  we  are  currently 

generating  laboratory  limits  for  this  analysis.  ^  . 
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Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Spike  Concentration 


Laboratory  Established  Control  Limits 


EPA  8270 


Spiking  Compounds 


1 ,4-Dichloroben2ene-d4 


Pyridine 


N-Nitrosodimethylamine 


Analine 


Phenol 


bis(2-Chloroethyl)ether 


2-Chlorophenol 


1 .3-Dichlorobenzene 


1 ,4-Dichloroben2ene 


Benzyl  alcohol 


1 ,2-Dichlorobenzene 


2-Methylphenol 


bis(2-Chloroisopropyl)ether 


4-Methylphenol 


N-Nilroso-di-n-propylamine 


Hexachloroethane 


Naphthalene-d8 


Nitrobenzene 


Isophorone 


2-Nitrophenol 


2.4-Dimethylpheno) 


Benzoic  acid 


bis(2-Chloroethoxy)methane 


2.4-Dichlorophenol 


1 ,2.4-T  richlorobenzene 


Naphthalene 


4-ChIoroaniline 


Hexachlorobutadiene 


4-Chloro-3-methylphenol 


2-Methylnaphthalene _ 


Acenaphthene-d10 


Hexachlorocyclopentadiene 


2,4,6-Trichlorophenol 


2.4,5-Trichlorophenol 


2-Chloronaphthalene 


2-Nitroaniline 


Dimethylphthalate _ 


Acenaphthylene _ 


2,6-Dinitrotoluene 


3-Nitroaniline 


Acenaphthene _ 


2.4-Dinitrophenol _ 


4-Nitrophenol  _ 


2.4-dinitrotoluene 


Dibenzofuran 


Diethylphthalate _ 


4-Chlorophepyl-phenylether 


Fluorene 


Laboratory  Control  Limits  for  Matrix  Spikes,  Matrix  Spike  Duplicates,  and 

Surrogates 


Spiking  Compounds _ 


EPA  8270  4-Nitroaniline 


cont.)  Phenanthrene-d10 


4,6-Dinitro-2-methylphenol 


N-Nitrosodiphenylamine 


Azobenzene 


4-Bromophenyl-phenylether 


Hexachlorobenzene 


Pentachlorophenol 


Phenanthrene 


Anthracene 


Di-n-butylphthalate 


Fluoranthene 


Chrysene-d12 


Pyrene 


Sutylbenzylphthalate 


3.3’-Dichlorobenzidine 


Benzo(a)anthracene 


Chrysene 


Bis(2-Ethylhexyl)phthalate 


PerYlene-d12 


Di-n-octylphthalate _ 


Benzo(b)fluoranthene _ 


Benzo(k)fluoranthene 


Benzo(a)pyrene 


lndeno(1 .2,3-cd)pyrene 


Dibenz(a.h)anthracene 


Benzo(g.h.i)perylene 


Surrogates: 


2-Fluorophenol 


Phenol-d5 


Nitrobenzene-dS 


2-Fluorobiphenyl 


2.4.6-Tribromophenol 


T  erphenyl-dl  4 


*  -  Indicates  use  of  method  established  limits;  we  are  currently  generating  these  limits  in  our  laboratory. 
See  method  8270A  table  6  for  established  limits  (p.  37). 
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8.0  Data  Reduction.  Validation,  and  Reporting 


This  section  will  detail  three  methods: 

1 .  How  analytical  data  is  reduced  to  a  form  easily  used  by  the  client. 

2.  How  the  data  is  validated. 

3 .  How  the  data  is  reported. 

8.1  Data  Reduction  and  Validation 


8.1.1  The  Analyst 

At  CT&E  ELS,  data  reduction  and  validation  begin  with  the  specific  area 
supervisor  (group  leader).  This  person  reviews  the  laboratory  generated 
workorder  and  makes  sure  that  all  the  required  paperwork  is  complete  and 
accounted  for.  If  nothing  is  found  to  be  missing,  the  samples  become  available  to 
the  analyst.  The  analyst  then  checks  to  make  sure  that  the  samples  have  been 
properly  prepared  (digested/extracted)  according  to  the  guidelines  set  forth  in  the 
method  SOP.  Only  then  is  the  analysis  performed. 

Once  the  analysis  of  a  set  of  samples  is  complete,  the  analyst  performs  the 
necessary  calculations  (data  reduction)  to  bring  the  data  into  final  form.  The 
calculations  involved  with  metals  analysis  by  ICP  will  be  different  than  those  for 
total  petroleum  hydrocarbons  by  IR  -•  so  this  process  is  dependent  upon  the  actual 
analysis.  Nevertheless,  a  general  principle  can  be  given:  Instrument  response 
usually  gives  an  average  concentration  of  anal>les  in  the  solution  being  analyzed. 
The  analyst  must  then  calculate  the  concentrations  of  analytes  in  the  field  sample 
either  in  mass/mass  or  mass/volume  by  taking  into  consideration  the  particular 
dilution  that  has  been  applied  during  preparation.  In  addition  to  these  calculations, 
the  analyst  checks  to  make  sure: 

1 .  That  calibration  of  the  instrument  was  and  remained  within  guidelines 

throughout  the  analysis. 

2.  That  qualitative  identification  of  analytes  is  correct. 

3.  That  quantitative  results  are  correct  and  complete. 

4.  That  the  analysis  conforms  to  the  client  request. 

5.  That  QC  samples  are  within  control  limits. 
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8.1.2  Peer  Review 

The  analyst  turns  the  analytical  data  over  to  a  qualified  peer  who  has  also  been 
trained  to  perform  the  analysis  being  reviewed.  The  peer’s  review  will  consist  of 
the  same  items  listed  in  section  8.1.1,  p.67. 

8.1.3  The  Area  Supervisor 

The  area  supervisor  takes  charge  of  the  data  package  and  checks  all  calculations 
and  verifies  other  aspects  of  the  analysis  by  confirming  that  the; 

1 .  Chain-of-Custody  is  complete. 

2.  Holding  Times  have  been  met. 

3.  Analysis  is  complete  and  accurate  according  to  the  client  contract. 

4.  Data  is  ready  to  be  incorporated  into  the  final  report. 

If  any  errors  or  omissions  are  detected,  the  supervisor  reviews  the  data  with  the 
analyst  to  determine  if  corrections  or  reanalyses  are  necessary. 

8.1  4  OC  Department 

The  area  supervisor  passes  control  of  the  data  package  to  the  QC  department 
where  it  is  again  reviewed.  When  the  QC  Department  is  satisfied  that  all 
calculations  are  correct  and  complete,  the  data  is  entered  into  a  database  report 
matrix  on  a  computer  and  a  report  is  generated.  A  case  narrative  is  prepared  and 
included  with  the  data  package.  This  report  is  then  returned  to  the  area 
supervisor  for  final  departmental  approval. 

8.1.5  Technical  Director 


After  the  area  supervisor  has  completed  his^er  final  review,  the  data  is  routed  to 
the  laboratory  Technical  Director.  The  laboratory  Technical  D. rector  perfoms  a 
final  review  and  issues  the  report  to  the  client.  All  persons  involved  in  the  chain 
of  review  have  the  authority  to  reject  any  data  that  falls  outside  of  QC  limits  a  .d 
can  authorize  reanalysis  if  necessary. 
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Data  Reporting  (Hard  copy) 


S.2 


CT&E  ELS  issues  three  levels  of  hard  copy  Data  Deliverables  Packages.  The  Laboratory 
Fee  Schedule  provides  additional  details  about  the  packages  available  to  clients  along  with 
associated  costs.  In  summary,  the  Quality  Control  Data  Deliverable  Reports  may  contain 
any  or  all  of  what  follows; 

General  Background 

•  Cover  Page 

•  Table  of  Contents 

•  Case  Narrative 

-  The  analytical  batch  number  and  the  analysis  performed 

-  A  description  of  any  quality  control  issues  associated  with  analytical  batch 

-  A  cross  reference  table  of  field  sample  numbers  and  laboratory  sample 
numbers 

•  Glossary  of  Qualifiers 
Analytical  Results 

•  Sample  Result  Sheets 
Analysis  Sections 


For  GC/MS  Methods  (SW8240.SW8260  and  SW8270  and  SW  8280V 

•  Extraction  benchsheets 

•  Instrument  injection  log  sheets 

•  Instrument  tune  data  (ion  abundance  table)  including  criteria  summary, 
associated  standards,  laboratory  QC  and  sample  numbers 

•  Spectra  and  mass  listings 

•  Continuing  calibration  data 

-  Response  factors  and  percent  difference  summaries 

-  Quantitation  reports 

-  Chromatograms 

•  Initial  calibration  data 

-  Response  factors  and  relative  standard  deviation  summaries 

-  Quantitation  reports 

-  Chromatograms 


Revision  2 
August  24,  1994 
Page  69 


•  Sample  data 

•  Result  summary  reports 

•  Quantitation  reports 

-  Chromatograms 

-  Mass  spectra  for  all  positive  results 

•  Laboratory  QC  (method  blanks,  MS/MSD,  LCS/LCSD  and  check  samples) 

-  Summary  reports 

-  Quantitation  reports 

-  Chromatograms 

For  GC  methods  rSWaOSO.  AKIOI.  AK102.  and  AK103y 

•  Extraction  benchsheets 

•  Instument  injection  log  sheets 

•  Continuing  calibration  data 

-  Response  factors  (or  calibration  factors)  and  percent  difference  summaries 

-  Quantitation  reports 

-  Chromatograms 

•  Initial  calibration  data 

-  Response  factors  (or  calibration  factors)  and  relative  standard  deviation 
summaries 

-  Quantitation  reports 

-  Chromatograms 

•  Sample  data  (primary  and  confirmational  analyses) 

-  Result  summary  reports 

-  Quantitation  reports 

-  Chromatograms 

•  Laboratory  QC  (method  blanks,  MS/MSD,  LCS/LCSD  and  check  samples 

-  Summary  reports 

-  Quantitation  reports 

-  Chromatograms 

•  Other  specific  Slate  of  Alaska  Requirements  for  AK 101,  AK 1 02,  and  AK 1 03 
For  metals  SW6010/SW7000  series  and  wet  chemistv: 

•  Digestion/preparation  benchsheet 

•  Instrument  run  logs 

.  Calibration  (ICV,  CCV) 

-  Summary  forms 

-  Raw  data 

•  Instrument  printouts 

•  Batch  quality  control  results 

•  Laboratory  QC  (method  blanks,  MS/MSD,  LCS/  LCSD  and  check  samples) 

-  Summary  reports 

-  Quantitation  reports 
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Sample  summary  and  raw  data 
Quality  control  summary  and  raw  data 
Laboratory  SOP 


Data  Reporting  (DigitaH 

For  JEMS  Electronic  Deliverable's  requirements  please  see  Appendices,  section  2. 
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Figure  8A 

Data  Deliverable  Levels  Chart 


Quality  Assurance  Data  Deliverables 

CT&E  ELS  maintains  a  QA/QC  Department  dedicated  to  ensuring  that  all  analyses  performed  produce 
legally  defensible  data.  Accuracy  and  precision  are  met  through  strict  adherence  to  State  and  EPA 
protocol  and  comprehensive  internal  review  procedures.  The  table  below  describes  what  is  provided  for 
AFCEE  Data  Deliverables. 


Section 

Contents 

1  AFCEE  Data 

Deliverables 

General  Background 

Cover  Page 

X 

Table  Of  Contents 

X 

Case  Narrative 

X 

Chains  of  Custody 

X 

Glossary  of  Qualifiers 

X  1 

Analytical  Results 

Sample  Result  Sheets 

X 

Analysis  Sections 

QC  Summary  Page  &  Tables 

X 

QC  Data  Tables 

X 

Raw  Analytical  Data 

X 
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9.0  Internal  Quality  Control  Checks 


9.1  gaiBass 

CT&E  ELS  has  internal  quality  control  checks  to  monitor  data  quality.  These  checks 
take  several  forms; 

1 .  The  processing  of  QC  samples  to  assure  that  the  data  generated  during  the  analysis 

of  samples  satisfies  established  criteria  for  accuracy  and  precision  —  that 
laboratory  processes  are  in  control. 

2.  The  processing  of  QC  samples  needed  to  ascertain  the  effect  a  sample  matrix  has 

on  data  generated.  Demonstrate  what  steps,  if  any,  are  necessary  to 
correct  those  effects. 

3.  Data  validation  to  assure  that  all  calculations  are  complete,  correct,  and  accurately 

reported. 

4.  Data  verification  to  eliminate  transcription  or  typographical  errors. 

9.1.1  Procedures  to  Assess  Data  Accuracy  and  Precision 

Mathematical  treatment  of  data,  in  regards  to  precision  and  accuracy,  will  be 
addressed  in  sections  10.2  and  10.3,  pp. 75-76.  CT&E  ELS'  general  procedures 
for  evaluating  accuracy  and  precision  are  given  below.  (See  definitions  in  sections 

7,1.1  and  7.1.2,  pp.22-25;  and  acceptance  criteria  in  figures  on  pages  27-66.) 

1 .  Known  standards  are  processed  to  determine  the  linear  response  range  of 

the  instrument,  method  and  analyte 

2.  Matrix  blanks  are  prepared  and  analyzed  with  every  run  or  one  for  every 

20  samples;  whichever  is  the  more  frequent 

3.  Calibration  Verification  Standards  are  run  at  a  minimum  10%  frequency 

rate  for  inorganics;  and  typically  once  per  day,  prior  to  any 
analyses,  for  organics. 

4.  Quality  Control  Samples  are  included  once  per  run. 

5.  Calibration  Blanks  are  run  at  a  minimum  1 0%  frequency  rale. 

6.  One  sample  in  every  20  is  analyzed  in  duplicate. 

7.  All  samples  analyzed  by  GC  or  GCMS  are  spiked  with  surrogate 

compounds. 

8.  Field  and  Trip  Blanks  are  analyzed  upon  client  request. 
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9.1.1.1  Procedural  Checks 


1 .  Check  Samples  assure  that  the  linear  range  calibration  curve  is 

correct.  All  conct  "ations  of  analytes  must  fall  within  this 
linear  range.  Any  analytes  that  fall  outsit .  of  the  linear 
range  are  diluted  to  bring  them  into  compliance. 

2.  Matrix  Blanks  are  checked  for  interferences.  The  concentration  of 

analytes  in  the  matrix  should  not  be  high  enough  to 
significantly  alter  calculations  of  unknown  values.  If  they 
are  the  source  of  interference,  the  error  must  be  determined 
and  corrected.  If  necessary,  all  samples  should  be 
reanalyzed. 

3.  The  Percent  Recovery  of  spike/surroga;e  samples  is  calculated  and 

compared  with  in-house  acceptable  limits.  Appropriate 
corrective  action  is  taken  if  nonconformance  is  found. 

4.  The  RPD  of  duplicate  samples  is  calculated  and  compared  with 

acceptable  limits.  Corrective  action  is  taken  if  appropriate. 

5.  Field  b'anks  are  checked  for  contamination  and  reported  to  the 

client. 
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10.0  Calculation  of  Data  Quality  Indicators 


10 1  Introduction 

The  effectiveness  of  the  QA  program  at  CT&E  ELS  is  measured  by  the  quality  of  data 
generated.  The  quality  of  data  is  judged  by  its  precision,  accuracy,  completeness, 
representativeness,  and  comparability.  (Terms  defined  in  Section  3,  p.7) 

There  are  mathematical  relationships  by  which  precision,  accuracy,  and  completeness  can 
be  measured.  These  will  be  discussed  below. 


10.2  Precision 

As  defined  earlier,  precision  is  a  measure  of  how  reproducible  a  measurement  is.  That  is, 
if  the  same  quantity  is  measured  a  number  of  times,  how  closely  are  the  data  values 
grouped?  Standard  deviation  is  the  most  commonly  used  measure  of  precision.  Standard 
deviation  is  calculated  using  the  equation  below. 


s  = 


(Xi .  xf 


Where  s  is  standard  deviation  of  a  quantity  X  measured  n  times.  It  should  be  noted  that 
there  is  an  inverse  relationship  between  standard  deviation  and  precision.  The  larger  the 
standard  deviation,  the  more  imprecise  the  measurements.  If  an  error  in  data  collection  is 
truly  random,  68.3%  of  the  measurements  will  fall  within  +/-  one  standard  deviation  of  the 
mean  and  95.5%  vdll  fall  +/-  within  two  standard  deviations  of  the  mean.  There  is  one 
difficulty  that  arises;  when  doing  chemical  analyses  of  environmental  samples,  it  is  not 
usually  feasible  to  evaluate  the  large  number  of  samples  necessary  to  use  standard 
deviation  or  even  the  student  t-factor. 

Generally,  sample  duplicates  are  used  to  determine  the  precision  of  an  analysis  (See 
Section  7.1.2,  p.24).  The  measure  of  precision  used  for  analysis  is  relative  percent 
difference  (RPD). 


RPD  = 


(D1-D2) 

(D1  +D2)/2^ 


Where  RPD  =  relative  percent  difference 

D1  =  sample  value  and  D2  =  sample  duplicate  value 
When  RPD's  have  been  determined  for  enough  samples  (i.e.  10+),  the  average  RPD  and 
standard  deviation  of  RPD  can  be  calculated.  Control  charts  to  detect  out  of  control 
trends  can  be  constructed  from  this  data.  The  limit  of  acceptability  is  usually  set  at  ±2 
standard  deviations. 
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10.3  Accuracy 


Accuracy  is  a  measure  of  how  close  a  measured  value  is  to  a  true  value.  Unfortunately, 
for  field  samples  the  true  value  is  unknown  It  is,  in  fact,  the  quantity  that  ideally  will  be 
established.  It  is  possible,  however,  to  measure  the  accuracy  of  measurements  using 
matrix  spikes  (See  Section  7.1.2,  p.24).  The  recovery  of  spiked  analytes  (or  surrogates) 
is  monitored  and  used  to  calculate  percent  recovery'  as  a  measure  of  the  accuracy  of  the 
measuring  system. 


(SSR  -  SR) 

%R=  — ^ - X  100 

Where  %R  =  the  percent  recovery 

SSR  =  the  analytically  determined  spiked  sample  concentration 
SR  =  the  analytically  determined  sample  concentration 
SA  =  the  true  concentration  of  the  spike 

The  true  concentration  of  the  spike  (SA)  is  calculated  as  follows. 

spike  concentration  in  mg/L  X  volume  of  spike  in  mL 
~  volume  of  sample  in  mL  -*■  volume  of  spike  in  mL 

When  %R's  have  been  determined  for  enough  samples  (again  about  10  or  so),  mean 
percent  recovery  and  standard  deviation  of  percent  recovery  can  be  calculated  and  used  to 
create  control  charts  for  evaluation  of  out-of*control  trends  in  accuracy.  Control  limits 
are  usually  set  the  same  as  in  control  of  precision  (=2  S) 


10.4  Completeness 

Field  Completeness  and  Lab  Completeness 

Completeness  of  a  study  involves  two  parameters:  First,  the  study  must  contain  ail  of  the 
QC  check  analyses  necessary  to  verify  precision  and  accuracy;  second,  the  data  generated 
must  meet  all  of  the  stated  goals  of  the  client  When  possible,  the  percent  of  usable  data 
should  be  calculated  as  follows; 

valid  data  obtained 

Completeness  =  p,,^ed  ^ 
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10.5 


Detection  Limits 


Instruments  have  an  inherent  sensitivity  in  the  detection  of  analytes.  That  sensitivity  is 
expressed  in  terms  of  detection  limits  and  will  vary  from  one  instrument  to  another,  from 
one  method  to  another,  and  from  one  analyte  to  another.  It  is  necessary  to  establish  those 
limits  before  using  an  instrument  and  to  monitor  them  on  an  ongoing  basis  during 
analysis.  The  SOP  for  an  instrument  or  a  method  must  define  the  means  by  which 
detection  limits  are  established.  Definitions  of  instrument  detection  limits  (IDL),  method 
detection  limits  (MDL),  and  practical  quantitation  limits  (PQL)  are  given  below 

The  IDL  of  an  instrument  is  the  minimum  signal  strength  above  background  that  an 
instrument  can  detect  at  a  specified  confidence  level.  It  is  measured  by  analyzing 
replicate  blank  samples. 

*  MDL  -  the  minimum  concentration  of  a  substance  that  can  be  measured  and  reported 
with  99%  confidence  that  the  analyte  concentration  is  greatc  than  zero  and  is  determined 
from  analysis  of  a  sample  in  a  given  matrix  type  containing  the  analyte 

For  operational  purposes,  when  it  is  necessary  to  determine  the  MDL  in  the  matrix,  the 
MDL  should  be  determined  by  multiplying  the  appropriate  one-sided  99%  t-stat:stic  by  the 
standard  deviation  obtained  from  a  minimum  of  three(seven  for  CT&E)  analyses  of  a 
matrix  spike  containing  the  analyte  of  interest  at  a  concentration  three  to  five  times  the 
estimated  MDL.  See  SW-846,  3rd  Edition,  for  values  and  calculations 

The  POL  is  the  lowest  level  that  can  be  reliably  measured  within  specified  limits  of 
precision  and  accuracy  during  routine  laboratory  operating  conditions.  CT&E  will  repon 
1993  AFCEE  PQL's  except  for  the  variances  otherwise  specified  (See  Appendix  r?8) 


•  Test  Methods  for  Evaluating  Solid  Waste,  Physical/Chemical  Methods,  SW-846,  3rd  Edition,  Final  Update  I,  July  1992, 
pp.  25  -  26. 
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11.0  Preventive  Maintenance 


Analytical  instruments  and  equipment  require  routine  and  non-routine  maintenance. 


Ill  Routine 

Routine  maintenance  is  performed  by  the  instrument  operator  as  described  in  the 
preventive  maintenance  procedures  of  the  operator's  manual  or  instrument  SOP. 

Typically,  the  following  preventive  maintenance  activities  will  be  performed; 

1 .  Check  instrument  sensitivity  and  response  daily  or  prior  to  each  use  as 

described  in  the  operator's  manual,  SOP,  or  analytical  method.  This  may 
include: 

•  Daily  Calibration 

•  Wave  Length  Checks 

•  Gas  Flow  Measurements/Leak  Checks 

•  Proper  Energy  Levels 

•  Zeroing  and  Full  Scale  Operation 

2.  Incubators  and  refrigerators  are  checked  daily  for  proper  temperature  and  readings 

are  kept  in  log-books.  If  the  temperature  deviates  from  tolerance  ranges, 
immediate  adjustments  are  made. 

3.  Exhaust  hoods  are  checked  monthly.  Flow  rates  are  recorded.  Minimum  exhaust 

flow  rates  are  established  and  recorded  for  each  hood. 


1 1  2  Non-routine 

Non-routine  maintenance  is  performed  by  qualified  service  technicians  or  by  operators, 
depending  on  manufacturer's  specifications. 

1 1.3  Responsibilities 

Area  supervisors  are  responsible  for  preventive  maintenance  within  their  departments. 
Records  of  preventive  maintenance  will  become  part  of  a  permanent  record  for  each 
instrument.  Area  supervisors  are  also  responsible  for  monitoring  an  inventory  of  spare 
parts  for  each  instrument.  Spare  parts  are  defined  as:  Expendable  parts  as  well  as  those 
parts  subject  to  wear  and/or  breakage.  A  sufficient  inventory  will  be  kept  on  hand  to 
reduce  down-time. 
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12.0  Corrective  Action 


Corrective  action  becomes  necessary  whenever  nonconformance  is  detected  in  any  analytical 
system.  Nonconformance  is  any  event  or  result  that  is  outside  previously  established  control 
limits.  There  are  many  points  at  which  nonconformance  may  be  detected. 

1.  The  Analyst 

2.  Peer  Review 

3.  Supervisor  Review 

4.  QC  Review 

5.  Management  Review 

6.  Client  Review 


12.1  The  Analyst 

Laboratory  personnel  are  alerted  to  analytical  problems  with  the  use  of  a  Corrective 
Action  Form.  A  Corrective  Action  form  is  necessary  if  any  or  all  of  the  following  occur: 

1 .  QC  data  is  outside  the  warning  or  acceptable  window  for  precision  and/or 

accuracy. 

2.  Blanks,  QC  samples,  or  calibration  samples  contain  contaminants  above 

acceptable  levels. 

3.  Undesirable  trends  are  detected  in  spike  recoveries  or  RPD's  between  duplicates. 

4.  Unusual  changes  are  observed  in  detection  limits. 

Corrective  action  procedures  are  often  handled  at  the  bench  level  by  the  analyst.  The 
analyst  reviews  the  preparation  or  extraction  procedure  fo'-  possible  errors,  checks  the 
instrument  calibration,  spike  and  calibration  mixes,  instrument  sensitivity,  etc.  There  is  no 
substitute  for  experienced  analysts  in  the  detection  of  nonconformance  at  this  level,  and 
the  vast  majority  of  problems  will  be  detected  and  corrected  without  intervention  of  the 
QC  Department.  When  a  corrective  action  is  initiated,  copies  of  the  form  are  distributed 
for  review  to  the  area  supervisor,  laboratory  Technical  Director  and  QC  Manager.  A  copy 
of  the  corrective  action  is  also  kept  with  any  workorder  files  associated  with  the  out  of 
control  event.  If  the  problem  persists  or  cannot  be  identified,  the  matter  is  referred  to  the 
area  supervisor,  the  laboratory  Technical  Director,  and/or  the  QA  Department  for  further 
investigation. 
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12.2  OC  Review 


Ncriconformance  of  the  type  covered  earlier  should  normally  be  detected  and  corrected 
before  QC  review  is  initiated.  When  such  an  event  occurs,  a  report  is  submitter  to  the 
QC  Department  and  the  Laboratory  Technical  Director  about  the  problem,  hov.  it  was 
detected,  and  what  corrective  action  was  taken  to  alleviate  problem  (See  Figure  12 A, 
p.81).  QC  review  is  in  place: 

1 .  To  review  data  and  catch  errors  of  the  above  type  that  are  not  detected  by  the 

analyst. 

2.  To  receive  reports  about  and  approve  corrective  actions  taken  to  correct 

nonconformance. 

3.  To  perform  statistical  analysis  of  data  generated  in  order  to  detect  more  subtle 

out-of-control  trenas. 

4.  To  administer  the  laboratory  analysis  audit  program 

5.  To  address,  research,  and  answer  client  inquiries  concerning  data  quality. 

Errored  conditions  detected  at  any  point  will  be  fully  investigated.  Once  resolved,  full 
documentation  of  corrective  actions  will  be  filed  with  the  QC  Department,  the  Laboratory 
Director,  and  the  Technical  Director.  If  necessary,  the  area  supervisor  will  be  notified  of 
actions  taken.  Recommendations  will  be  made  to  the  area  supervisors  concerning 
ret  :  lining  of  the  analyst  involved  or  moci.iying  the  method  used. 
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Figure  12A 

Corrective  Action  Form 


CORRECTIVE  ACTION 
For  Errors  and  Omissions 


Chcni  Lab  RefiJ; 
Instrumem(s): 


Date; 

Mcthod(s): 


Client  Notified; 
Contact  Name; 
Conments: 


TO  BE  COMPLETED  BY  CLIENT  SERVICE  MANAGER 

' _  Date/Time;  _ 

_  Notified  Bv;  _ 


Describe  problem  to  include;  How  problem  was  detected,  nature  of  problem,  what  corrective  action  was  taken,  etc. 


\\  hat  rcconicndations  do  you  have  to  avoid  similar  problems  in  the  future? 


U  iiai  steps  v.ere  taken  to  avoid  similar  problems? 


Standard  Operation-  Procedure  Edited  by; 


Date; 


Documented  bv ; 

Date; 

SuDcrvisor; 

;  Date: 

Technical  Director; 

Date. 

Routing:  C  SCE 

□  llh 

□  WO  File 

D  Department  Supervisor  for  SOP  Edit 
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13.0  Performance  and  System  Audits 


13.1  Certifications 

CT&E  ELS  is  certified  by  the  Alaska  Depanment  of  Environmental  Conservation,  The  US 
Army  Corps  of  Engineers,  and  provisionally  certified  with  AFCEE  for  the  analysis  of 
drinking  water,  and  solid  and  hazardous  waste  in  the  areas  of 

•  Inorganic  Chemicals 

•  Organic  Chemicals 

•  Pesticides 

•  Physical  Contaminants 

•  Microbiological  Analysis 

•  Trihalomethanes 

These  certifications  are  done  in  accordance  with  EPA  regulations.  These  regulations 
include  an  on-site  evaluation  of  the  laboratory  by  ADEC,  AFCEE,  and  the  Corps  of 
Engineers  to  ensure  that  equipment,  personnel,  and  laboratory  techniques  are  in 
conformance  to  EPA  guidelines. 

13.2  External  .  .udits 

Unknown  check  samples  are  submitted  to  the  laboratory  by  EPA,  the  Corps  of  Engineers, 
and  clients  for  analysis.  The  purpose  of  these  external  audits  is  to  identify  those 
laboratories  that  can  generate  acceptable  analytical  data  Results  of  these  audits  are 
evaluat'.  1  by  the  testing  agency  and  must  fall  within  an  acceptable  range  of  analytical 
performance.  Failure  to  obtain  acceptable  results  can  result  in  decertification. 

13.3  Internal  Audits 


In  addition  to  external  audits  conducted  by  cenifying  agencies  or  clients,  CT&E  ELS 
conducts  the  following  internal  audits; 

1 .  Blind  samples  are  introduced  into  the  analysis  stream  to  evaluate  personnel  and 

methods  on  an  ongoing  basis. 

2.  Double  Blind  audit  samples  are  introduced  on  an  as-needed  basis  when  concerns 

arise  about  a  particular  analysis,  the  method,  the  instrument,  or  the  analyst 
This  often  includes  blank  samples  to  test  for  false  positive  results. 

In  order  to  maintain  quality  control  on  an  ongoing  basis,  laboratory  control  samples 
prepared  from  EPA  or  reference  labor;.:ory,  samples  are  analyzed  with  each  batch  for 
most  analytes.  Data  must  fall  within  specified  confidence  limits. 
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14.0  Quality  Assurance  Reports  to  Management 


Quality  Assurance  Reports  to  management  are  intended  to  keep  management  abreast  of 
Quality  Assurance  Program  developments.  Reports  will  be  performed  on  a  monthly  basis 
and  will  generally  include: 

1 .  Results  of  external  and  internal  audits. 

2.  Performance  evaluation  scores. 

3.  Problems  encountered  and  corrective  action  taken. 

4.  Results  of  site  visits  by  regulatory  agencies  and  clients. 

5.  Performance  on  contracts. 

6.  Holding  time  violations. 

7.  Recommendations. 
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15.0  Laboratory  Safety 


Safety  is  one  of  the  most  important  elements  in  the  operation  of  an  analytical  laboratory.  CT&E 
ELS  is  fully  committed  to  providing  a  safe  working  environment  and  enforcing  procedures  which 
will  ensure  the  health  and  safety  of  each  employee. 


15  1  Safety  Protection 

Two  of  the  major  hazards  in  an  analytical  laboratory  are  the  potential  for  physical  injury 
and  exposure  to  hazardous  chemicals.  These  two  hazards  are  controlled  by  the  use  of 
personal  protective  equipment  and  a  strict  protocol  for  material  handling. 

1.  Personal  Protection  Equipment 

•  Safety  glasses  with  side  shields  will  be  worn  at  all  times  in  the  laboratory. 

•  Chemical  splash  goggles  and/or  face  shields  will  be  worn  when  handling 

hazardous  liquids. 

•  Respirators  will  be  worn  when  handling  highly  hazardous  chemicals. 

•  Overalls  and  shoe  covers  will  be  worn  when  handling  highly  hazardous 

materials. 

•  Gloves  will  be  worn  when  handling  hazardous  materials. 

•  Wearing  contact  lenses  is  strictly  prohibited  in  the  lab. 

2.  Laboratory  Operating  Procedures 

•  Materials  spilled  onto  the  floors  will  be  cleaned  up  immediately  using 

approved  disposal  protocols. 

•  Obstructions  from  movement  will  not  be  allowed  in  walkways  or  working 

areas  that  may  cause  tripping,  falling,  or  any  harm  to  an  individual. 

•  Hazard  warning  signs  will  be  posted  at  all  locations  where  there  is  a 

potential  safety  or  health  hazard. 

•  All  personnel  will  be  informed  of  the  hazards  in  their  work  places. 

•  Hazardous  materials  will  be  handled  in  containment  devices  such  as  fume 

hoods  or  fume  absorbers. 

•  Laboratory  personnel  will  not  store  food,  eat,  drink,  or  smoke  in  the 

laboratory. 
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15.2 


Safety  Equipment 


The  following  requirements  are  intended  to  ensure  that  laboratory  equipment  is  operated 
and  handled  so  as  to  prevent  injury. 

1.  All  electrical  equipment  should  be  grounded. 

2.  Multiple  extension  outlets  must  not  be  overloaded(total  amperage  demand). 

3.  Electrical  cords  will  be  selected  so  as  to  prevent  overloading. 

4.  All  cylinders  of  compressed  gas  will  be  secured  to  prevent  falling  and  will  be  only 

transported  on  transport  dollies 

5.  All  belts  and  pulleys  will  be  covered  or  shielded  from  personal  contact. 

6.  All  cylinders  and  transfer  lines  containing  flammable  gases  will  not  be  tampered 

with  or  overridden  at  any  time. 

7.  Fume  hood  face  velocities  will  be  recorded  monthly  in  a  log  and  corrective  action 

will  be  taken  if  they  indicate  less  than  100  cfm. 


15.3  Fire  Safety 

1.  Fire  extinguishers  (A,ij,C,  and  Halon)  will  be  placed  in  all  laboratory  and  chemical 

storage  areas. 

2.  Fire  extinguishers  will  be  checked  annually  and  refilled  if  necessary. 

3.  Flammable  liquids  will  be  stored  in  the  flammable  storage  area  or  in  flammable 

liquid  storage  cabinets  in  laboratory'  areas 

4.  No  more  than  60  gallons  of  flammable  liquid  may  be  stored  in  a  cabinet  or  in  the 

laboratory. 

5.  Water  reactive  chemicals  and  oxidizers  will  be  stored  separately. 

6.  Waste  flammable  liquids  will  be  stored  in  5  gallon  flammable  liquid  cans. 

7.  Flammable  liquids  will  not  be  handled  near  open  flame  or  other  ignition  sources. 

8.  Evacuation  route  diagrams  will  be  posted 

15.4  Safety  Training 

All  personnel  will  receive  monthly  training  via  seminars,  professional  training  programs  or 
videotapes  in  the  following  areas; 

1 .  Hazardous  chemical  handling 

2.  General  safety  (multiple  topics) 
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16.0  Disposal  of  Laboratory  Chemicals  and  Samcles 


CT&E  ELS  maintains  a  Waste  Disposal  Program  for  safe  and  environmentally  sound  disposal  of 
laboratory  waste  in  small  quantities.  Disposal  practices  are  followed  in  accordance  with  the 
Resource  Conservation  and  Recovery  Act  (RCRA)  as  well  as  other  Federal,  State,  and  Municipal 
requirements.  Laboratory  personnel  responsible  for  waste  removal  must  review  these  guidelines. 
In  particular,  the  definition  of  a  hazardous  waste,  the  specific  substances  listed  as  hazardous, 
generator  requirements  and  exclusions,  and  proper  shipping  and  documentation  procedures 
are  critically  observed.  CT&E  ELS  provides  safety  and  training  programs  in  monthly  safety 
meetings  regarding  procedures  to  follow  in  the  treatment  and  disposal  of  designated  laboratory 
waste. 


16.1  Summary  of  the  Waste  Disposal  Program 

1 .  The  necessary  classification  of  the  waste  for  shipping  and  manifestation  is 

addressed  by  its  common  or  generic  chemical  name  and  by  D.O.T. 
guidelines. 

2.  Various  types  of  waste  are  listed  and  defined  in  a  manner  necessary  to  segregate 

them  for  recovery,  pretreatment,  and/or  disposal. 

3.  Procedures  are  noted  for  the  recovery  of  materials,  or  to  render  them  non- 

hazardous  and  amenable  to  a  municipal  landfill  or  in-house  disposal,  or  to 
prepare  them  for  disposal  in  an  authorized  chemical  waste  disposal  site. 

4.  Each  type  of  waste  is  designated  a  specific  recovery  or  pretreatment  and  disposal 

method.  In  most  cases,  disposal  alternatives  are  offered. 
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17.0  Personnel  Training 

Intra-laboratory  training  programs  and  on  the  job  training  include; 

•  Study  of  Standard  Operating  Procedures  and  references. 

•  Observation  of  nperienced  operators/analyst. 

•  Performing  analyses  under  direct  supervision  of  experienced  personnel. 

•  Analyang  blind  QC  samples  prepared  by  the  Quality  Assurance  personnel. 

Quality  assurance  training  is  coordinated  by  the  Quality  Assurance  Manager. 
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Appendices 


1 .  Required  Containers,  Preservatives,  and  Holding  Times 

(Table  2-1, 1993  AFCEE  Handbook,  pp.  2-25  -  2-27) 

2.  JEMS  Electronic  Deliverables 

{JEMS  Laboratory  Data  Submission  Handbook,  Version  2.1,  pp.  01  -  27) 

3.  Gasoline  Range  Organics  (AKIOI)  SOP 

4.  Diesel  Range  Organics  (AK102)  SOP 

5.  Residual  Range  Organics  (AKl  03)  SOP 

6.  SGS  Code  of  Practice 

7.  Commercial  Testing  and  Engineering  Company’s  Quality  Policy 


8.  Variance  Letters 


2—l«  £02:  CootainT»  ^  Pircsvxva't.i.on  T«cha^qutts# 

Sanpltt  VoluMSr  and  Bolding  Tines 


Table  2-1.  Requirements  for  Containers,  Preservation  Techniques, 
^  Sample  Volumes,  and  Bolding  Times  (Continued) 


Extraetabit 

SW8015 

(aodified) 

6,aaber,T 

4'»C 

1  liter  or  6 
ounces 

Uater-7  days  until  J 

extraction;  40  days  after^ 
extraction  H 

Soil-14  days  until  ^ 

extraction;  40  days  after 
extraction 

Areaatic 

Volatile 

Organics 

SU8020 

G, Teflon- 
lined, 

Septus,  T 

4*C,,HCl  to. 
pH<2^  00082 
Ha,S,&, 

2x40  Bi.  or  4 
ounces 

14  days  (water  and  soil), 

7  days  unpreserved  by 
acid 

Chlorinated 

Herbicides 

SU8150 

G,  Teflon- 
lined,  Cap,  1 

4®C,  pH  5-9 

1  Liter  or  8 
ounces 

uater-7  days  until 
extraction;  40  days  after 
extraction 

Soil-14  days  until 
extraction;  40  days  after 
extraction 

Pesticides  and 
Polychlorinated 
Biphenyls  (PCBs) 

SU8080, 

SU8140 

G,  Teflon- 
lined,  Cap  T 

4°C,  pH  5-9 

1  liter  or  8 
ounces 

Uater-7  days  until 
extraction;  40  days  after 
extraction 

Soil-14  days  until 
extraction;  40  days  after 
extraction 

Phenols 

SU8OC0 

G,  Teflon- 
lined,  Cap  T 

4®C,  0.0082 

Ha^SjOj 

1  liter  or  8 
ounces 

Vater-7  days  until 
extraction;  40  days  after, 
extraction 

Soil-14  days  until 
extraction;  40  days  after 
extraction 

Seoivolatile 

Organics 

SW8270 

G,  Teflon- 
lined  Cap,  T 

4®C,  0.0082 

KajSjOj 

1  liter  or  8 
ounces 

Water-7  days  until 
extraction;  40  days  after 
extraction 

Soil-14  days  until  ^ 

extraction;  40  days  aftt^^H 
extraction 

Volatile 

Organics 

1 

SU8240, 

SUeOISCaod), 

SU8010 

SWS260 

G,  Teflon- 
lined  Septus, 

T 

4®C,  0.0082 
Ka^S-O,  (HCl  to 
pHt2  for 
volatile 
arosatics  by 
SV8240}‘^  and 
SU8260 

2  X  40  Bl  or  4 
ounces 

14  days  (water  end  soil); 

7  days  unpreserved  by 
acid 

Polycyclic 

Aroaatic 

Hydrocarbons 

(PAHs) 

SU8310 

G,  Teflon- 
lined  Cap,  T 

4®C>  store  in 
dark,  0.0082 

MajSjOj 

1  liter  or  8 
ounces 

Water-7  days  until 
extraction;  40  days  after 
extraction 

Soil-14  days  until 
extraction;  40  days  after 
extraction 

Carbaaate 

Pesticides 

svasu 

. 

/ 

C,  Teflon- 
lined  Cap,  T 

4®C,  0.0082 

NajSjOj 

^  liter  or  8 
ounces 

Uater-7  days  until 
extraction;  40  days  after 
extraction 

Soil-14  days  until 
extraction;  40  days  after 
extraction 

Dioxins 

SU8280 

SU8290 

G,  Teflon- 
lined  Cap,  T 

4®C,  0.0082 

Na^SjOj 

1  liter  or  8 
ounces 

Water  and  soils-30  days 
until  extraction;  45  days 
after  extraction  1 

1,2- 

dibroooethane 

E504 

< 

G,  Teflon- 
lined  Cap,  T 

4®C,  0.0082 
Na,S,0, 

2  X  4d  sL 

Uater-28  days  u 

Tabl«  2-1.  RttquixMMin'ts  for  CoQ'tainttrs ,  Rr«a«rvatlon  Tachnlquas, 
5aaq;>l«  VoIuxms,  and  Bolding  Tiama  (Concluded) 


Tests 

Alphs,  Stts,  snd 
Ksdiws 

SV«310, 

SW9320 

R,  «,  T 

MNOj  to  pN<2^ 

2  or  16 

cxmc*> 

160  deys 

toxicity 
Charsettristic 
Lssching 
fraetdurt  (TCLP) 

nnsti 

6,  teflon* 
liivi  '  T 

Cool,  t*C 

1  liter  or  B 
ounces 

Volet ilcs-14  dsys  to  TCLR 
extreetton;  14  deys  efter 
extrectien 

Seoivalatiles-14  days  to 
rCLR  extraetijn;  40  days 
after  prep,  extraction 
H«reury-28  days  to  tCUP 
extrsetion;  28  dsys  after 
extrectien 

HetsLs-180  days  to  TCLf 
extrectien;  180  dsys 
efter  extraction 

Explosive 

Residues 

.SW-8330 

R/  G,  T 

Cool,  4®C 

i  liter  or  8 
ounces 

Uater-7  days  to 
extraction 

Soils-14  days  to 
extraction 

Ana lysis-vj  thin  40  deys 
after  extraction 

1.  Polythylene  (P);  Glass  <G);  Brass  sleeves  in  the  sample 
barrel,  sometimes  called  California  Brass  (T). 

2.  No  pH  adjustment  for  soil. 

3.  Preservation  with  0.008%  Na^SjOj  is  only  required  when 
residual  chlorine  is  present. 

4.  Holding  time  for  chromium  VI  in  soils  has  not  been 
established.  The  recommended  holding  time  for  extracting 
into  water  is  48  hours.  The  sample  must  be  analyzed 
within  24  hours  of  extraction. 

The  use  of  E418.1  requires  specific  AFCEE  approval.  See 
Section  2.2. 
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Iab_qual . 

lab_quaLo . 

Iab_snum . 

matrix . i... 

parvq . 

pquant . 

prep_mthd . 

pvccode . 

qc_type . . 

spike_val . . 

sumogate . 

test_mthd . 

units . 

valjd . . . 

■  vaLqual . 

vaLquaLrc . 


.19 

..19 

..19 

..19 

..19 

..19 

..19 

,.20 

,.20 

.20 

.21 

.21 

.21 

.21 

.22 

.22 

.23 

.23 

.23 

.23 

.23 

.24 

.25 

,25 

,25 

,25 

,25 

,26 

,26 


Appendix  C — JEMS/IRPIMS  cross-reference . . . 27 


JtMS  Lsb  Dsfs  Submission  Handbook  2.1 


U! 


_  Revision  history 

This  is  version  2.1  of  this  document.  Substantive  revisions  from  the  previous  version  are  noted  with  a 
venical  bar  in  the  outside  margin.  Deletions  are  shown  in  the  body  of  the  document  in  etrilta  through 
text  and  insertions  in  jJgyJjIg^ynsj^rgjjjIS  texi-  •f'  some  cases,  for  readability,  there  will  only  be  a  single 
note  lor  an  entire  section  that  has  been  added  that  is  in  this  distinctive  revision  format. 


Version  1.1 _ 

•  Trivial  typographical  errors. 

•  l.ncorporating  20  August  1992  memo. 
“Modifications  and  clarifications  to  JEMS 
Laboratory  Data  Submission  Handbook. ' 

•  Revision  and  clarification  on  qc_type  field. 


Version  1.2 _ 

•  ’.Videning  of  controLnum  field.  The  field  title 
IS  now  “Container  Control  Number." 

•  '.Videning  of  the  dilution  field,  which  can  now 
r.ancie  dilution  up  to  999.999.99. 

•  Revision  of  the  definitions  and  WLs  lor  the 
l3b_C'Jal.  lab_qual_o.  vaLqualand 
va!_qual_rc  fields. 

•  Addition  of  val_id  field. 

•  Removal  of  IRPIMS-based  WLs  from 

Appendix  B.  These  values  are  available  in  a 
separate  report  from  JEG,  or  on  diskette  in 
Xbase  format.  > 

•  Addition  of  'Miscellan/'  subsection  in  Sec¬ 
tion  2  on  various  data  questions  which  have 
been  raised. 

•  Better  definrtion  of  dcljlag  field. 


Version  2.0 _ 
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in  Appendix  A  {page  1 1 ). 
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for  laboratory  QC  results. 

•  If  no  extraction  is  done,  the  appropriate 
fields  in  the  Data  file  should  be  left  blank. 

•  Most  “time"  fields  in  the  Data  file  ere  now 
required. 
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•  Inclusion  of  surrogate  spike  flag. 

•  Inclusion  of  sample  matrix  field. 

•  Making  the  result  precision  mandatory. 

•  Addition  of  Comment  file. 

•  Instructions  for  handling  samples  njn 
through  multiple  analytical  batches. 

•  Modification  of  sp/*e_va/ field  for  certain  QC. 

Version  2.1 _ 

•  Incorporation  of  memos  'Typos  in  LDSH 2.0' 
(9  March  1993).  ‘Clarifications  to  LDSH 2.0' 
(4  May  1993)  and  'Change  to  LDSH  2.0' 

{9  July  1993). 
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aspect  of  the  data  deliverables. 
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1.  Introduction 


I  he  Jacobs  Environmental  Management  System  (JEMS)  is  a  relational  database  system  maintained 
by  Jacobs  Engineering  Group  Inc.  (JEG)  to  store,  analyze,  and  report  on  information  on  environ¬ 


mental  samples  for  Jacobs  clients. 

JEMS  represents  the  linkage  of  location  and 
sample  acquisition  data  vrith  the  analytical 
results  of  those  samples.  Location  and  sample 
acquisition  data  are  obtained  from  field  person¬ 
nel  directly.  Analytical  results  are  provided  by 
laboratories.  There  are  considerable  efficiencies 
resulting  from  input  of  analytical  results  to  JEMS 
in  an  electronic  format: 

^  Reduced  data  entry  time 

^  Reduced  data  entry  costs 

^  Reduced  data  entry  errors 

Laboratories  providing  analytical  services  to  JEG 
are  tnerelore  required  to  submit  their  analytical 
results  to  JEG  in  an  electronic  format  compatible 
v.iin  JEMS.  The  purpose  of  this  JEMS 
Lacsratory  Data  Submission  Handbook  (LDSH) 
is  to  cefme  the  file  formats  and  assist 
labo.'atories  in  creating  file  submissions.  To  that 
one.  :t  IS  organized  as  follows: 

•  Section  1.  this  introduction,  desenbps  JEMS 
in  general  terms. 

•  Section  2  describes  the  requirer  ror 
tne  Lies  to  be  submitted,  including  rules  on 
'lie  naming  and  structure. 

•  Section  3  describes  the  data  submission 
requirements  for  physically  moving  the  files 
to  JEMS. 

$ 

•  Appendix  A  describes  in  detail  the  structure 
o'  each  of  the  files  to  be  transmitted. 

•  Appendix  B  describes  the  Jjgf^gjnjhgJjjgg 
in  Greater  detail,  indicating  formats  and  valid 
v^l^ggjQj^fij^gfiji^Valid-Voluee  te  be  used 
in.  esnsin  el  the  fields. 

•  Appendix  C  cross-references  JEMS  data 
fields  to  those  in  the  US  Air  Force  Installa¬ 


tion  Restoration  Program  Information  Man¬ 
agement  System  (IRPIMS)  data  structure. 

Any  questions  related  to  creating  files  should  be 
coordinated  through  the- Jacobs  Project  gg];g 
Manager  and  directed  to  the  JEMS  gyjjgmgr 
Mgn^girSyflte.ni  Administfater.  Questions  and 
comments  regarding  this  handbook,  and  pro¬ 
posed  additions  to  the  Valid  Value  Lists,  should 
be  suomined  in  writing  to  the  same  party. 

Acknowledgments  are  made  to  Jim  Stanley  of 
the  JEG  Corporate  MIS  Depanment;  John 
Moorman.  Jim  Powers.  Lisa  Carlson,  and  Ron 
Munsee  of  the  JEG  Pasadena  Environmental 
Programs  group;  Michael  Pallesen  and  Spencer 
Preston  of  Egret  Technologies:  and  all  others 
who  contributed  to  this  document. 


JEMS  Lab  Data  Submission  Handbook  2. 1 


JEMS  Lab  Data  Submission  Handbook  2. 1 


3 


_ 2.  Data  requirements 

This  section  provides  the  formal  and  content  specifications  for  the  JEMS  files,  followed  by  explicit 
requirements  for  the  data  entry  of  files. 


JEMS  data  will  be  submitted  in  three  different 
file  formats: 

•  The  README  file,  identifying  the  contents 
of  the  diskette.  There  will  be  only  one 
README  file  per  diskette. 

•  The  Data  file,  containing  analytical  results. 
There  may  be  more  trtan  one  Data  file  per 
diskette. 

•  The  Comment  file,  containing  comments  on 
tests  or  results  in  a  corresponding  Data  file. 
There  can  be  up  to  one  Comment  file  per 
Data  file  on  the  diskette. 


2.1.  The  README  file 

This  file  contains  a  set  of  records  identifying  the 
csntents  of  a  diskette.  It  should  be  named 
■.README."  v/ith  no  extension.  A  README  file 
mus:  be  included  on  every  disk  submined  to 

jsg. 

Unlike  the  Data  files,  the  structure  of  the 
•README  file  varies  from  record  to  record.  The 
layout  of  this  file  is  given  in  Appendix  A.  page  16. 


2.2.  Data  files _ 

These  files  contain  analytical, results.  Each 
record  in  the  files  identifies  a  unique  analyti¬ 
cal  result,  including  information  on  the  sample 
and  tests  which  generated  the  result.  This  test 
data  must  be  repeated  in  each  pertinent  record 
(i.e..  the  test  data  is  not  normalized);  though 
this  is  less  efficient  in  disk  space,  it  provides 
unequivocal  identification  between  analytical 
result,  test  and  sample. 


The  structure  for  Data  files  is  given  in  Appendix 
A  on  page  14. 

2.2.1.  Files  and  samples 

Multiple  Data  files  may  be  submitted  on  a  single 
diskette.  Each  one  must  be  listed  in  the 
README  file,  described  above. 

A  Data  file  may  contain  results  for  multiple 
samples. 

The  results  for  a  given  sample  (as  identified  by  a 
Container  Control  Number  on  the  Chain  of 
Custody)  should  be.  but  need  not  be.  submitted 
within  the  same  file. 

2.2.2.  File  names 

All  Data  files  submined  from  a  lab  for  a  given 
project  must  be  uniquely  named.  Data  files  must 
be  named  in  a  specific  format: 

“yyncr.ddss  .JEM*'  where 

yysadd  IS  the  date  the  file  is  generated,  using 
numeric,  zero-padded  representations  for 
the  year  (yy).  month  (ncn)  and  day  (dd). 

Note  that  this  is  a  different  date  format  than 
that  used  for  data  in  the  Data  files. 

is  a  sequence  number,  beginning  with  01,  to 
allow  for  multiple  files  to  be  generated  in  a 
particular  day. 

.  JZM  is  the  literal  string  “JEM",  used  as  an 
identifying  extension  for  all  such  Data  files 
submitted  to  JEMS. 

So,  for  example,  the.1ile  S30ei202.JSi  would 
be  the  second  (02)  JEMS  Data  file  (.JEM)  gen¬ 
erated  by  the  lab  on  12  August  1992  (920812). 
The  first  file  submitted  that  day  (or  the  only  one. 
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only  one  were  generated)  would  be  named 
92081201.  Jd. 

2.2.3  Resubmitted  Data  files 

If  Data  files  are  to  be  resubmitted  with  correc¬ 
tions,  it  is  not  necessary  to  resubmit  all  records 
in  a  file.  Labs  may  resubmit  just  those  records 
which  need  correction.  Labs  may,  at  their  dis¬ 
cretion.  resubmit  entire  Data  files:  this  is  not 
required,  however. 

However,  a  given  resubmission  file  must  contain 
only  records  from  one  original  file.  Resub- 
mmed  records  from  more  than  one  file  may  not 
be  submitted  in  the  same  file. 

Files  containing  resubmitted  data  must  be 
named  as  described  above  in  Section  2JZJ2. 
Resubmitted  files  must  be  given  new  names 
reflecting  the  new  file  generation  date.  A 
resubmission  file  must  not  be  given  the  same 
name  as  the  original  file  which  contained  the 
data. 

The  README  file  must  include  a  cross-refer¬ 
ence  between  the  original  Data  file  and  the 
resubmined  Data  file.  This  cross-reference  is 
accomplished  by  entering  the  name  of  the  origi¬ 
nal  submission  file  in  the  data_file_o  field  of  the 
record  identifying  the  submission.  An  example  is 
included  witn  the  README  file  layout  on  page 
16. 

The  README  file  should  also  indicate  Data  files 
wnich  have  accompanying  Comment  files.  This 
is  done  wr.n  an  asterisk  after  the  name  of  the 
Data  file. 


2.3.  Comment  files  - 

These  files  contain  comments  on  analyses  or 
analytical  results  on  a  corresponding  Data  file. 

These  are  meant  to  be  abbreviated  ad  hoc 
comments.  More  extensive  comments  should 
be  included  in  the  hardcopy  report  submitted  to 
JEG.  Where  appropriate,  the  fab_qoa/ and 
lab_qual_o  fields  of  the  Data  file  can  be  used  for 
standardized  comments. 
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The  structure  for  Comment  files  is  given  in 
Appendix  A  on  page  17. 

2.3.1.  Files,  samples,  tests, 
results  and  comments 

Only  one  comment  tine  may  be  entered  that 
applies  to  a  given  sample's  test  as  a  whole,  and 
only  one  comment  line  may  be  entered  that 
applies  to  a  given  sample's  test's  analytical 
result.  For  example: 

Sample  A  is  run  on  test  T1  and  produces  12 
results.  The  Comment  file  could  have  up  to  13 
lines  relating  to  this  data:  one  for  the  test  as  a 
whole,  and  one  for  each  result. 

Comments  are  not  required  for  every  record  in 
the  corresponding  Data  file.  A  Comment  file 
must  be  associated  with  only  one  Data  file.  If 
there  are  no  comments  for  the  records  of  a  given 
Data  file,  no  Comment  file  need  be  submitted. 
However.  Comment  files  should  be  in  the  same 
delivery  batch  as  their  corresponding  Data  files 
(preferably  on  the  same  diskette). 

A  corrective  action  Comment  {comm_types’C’) 
must  be  submitted  where  corrective  action  is 
taken. 

2.3.2.  File  names 

All  Comment  files  submined  from  a  lab  for  a 
given  project  must  be  uniquely  named,  based  on 
their  associated  Data  file.  Comment  files  must 
be  named  in  a  specific  fonnat: 

'yynroddss .  JEC*  where: 

yymaddmm  is  the  same  sequence  number  as  the 
corresponding  Data  file. 

.  JZC  is  the  literal  string  ‘JEC,  used  as  an 
identifying  extension  for  all  such  Comment 
files  submitted  to  JEMS. 

So.  for  example,  the  file  92081202.OZC  would 
be  the  Comment  file  as;?ociated  with  the  Data  file 
92081 202.  JEM. 

2.3.3  Resubmitted  comments 

If  a  result  record  from  a  Data  file  is  resubmined, 
and  it  had  a  corresponding  comment  in  the  initial 
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sijcmission.  the  Comment  tile  record  does  not 
need  to  be  resubmitted,  unless  a  change  is 
being  made  in  the  comment. 

New  or  changed  comments  in  a  Comment  file 
must  be  submitted  with  a  corresponding  resub- 
mission  of  the  Data  file  result  records.  In  this 
case,  the  Comment  file  with  the  change  would 
be  renamed  as  the  Data  file  is  for  resubmission. 
Following  this  reasoning,  H  is  clear  that  a  given 
Comment  file  resubmission  must  contain  only 
records  from  one  original  Comment  file,  and  that 
resubmitted  records  from  more  than  one  Com¬ 
ment  file  may  not  be  combined  into  a  new  file. 

2.4.  General  data 
requirements _ 

Loading  ASCII  file  submissions  into  JEMS 
reouires  absolute  adherence  to  each  of  the  fol¬ 
lowing  file,  record  and  field  requirements. 
Contractors  are  required  to  follow  these  instruc¬ 
tions.  Data  ate  submissions  with  protocol 
errors  will  be  returned  for  corrections  and 
resubmission,  and  will  not  be  considered  to 
have  met  contractual  obligations. 

2.4.1.  Files,  records  and  fields 

Each  JEMS  ASCII  file  is  made  up  of  one  or  more 
lines  o;  data.  Each  line  of  data  is  equivalent  to  a 
Sing  e  record  in  the  file.  Each  record  is  made  up 
c!  cistmc*.  fields  of  information.  Each  field  is 
assigned  a  specific  location  in  the  line.  These 
lielo  positions  are  defined  in  Appendix  A  of  this 
document,  starting  on  page  11.  These  file 
specifications  shall  be  followed  for  entering  each 
record  of  information  in  the  specified  file. 

/ 

2.4.2.  Records  must  be  self- 
sufficient 

A  data  record  must  not  be  dependent  on  another 
record  or  file  for  data.  The  data  in  each  record  is 
independent.  Actual  valid  data  must  be  entered 
in  each  record.  Do  'not  enter  data  that  refers  to 
another  record,  e.g.,  entering  a  record  in  the 
Data  File  that  says,  “see  record  number  10 


above.*  or  “same  as  above."  Each  recoro  must 
be  capable  of  standing  on  its  own,  as  if  it  were 
stored  in  its  own  individual  file. 

2.4.3.  Use  the  Valid  Value  Lists 

The  Valid  Value  Lists  in  Appendix  6.  page  19. 
provide  data  which  are  required  to  be  entered  in 
fields  where  codes,  abbreviations,  labels,  and 
names  have  been  assigned.  Contractors  are 
required  to  use  the  Valid  Value  Lists  pro¬ 
vided  by  JEG  and  must  not  enter  in  JEMS  file 
submissions  any  values  not  provided  by 
JEG.  Any  questions  or  problems  related  to  data 
entry  and  proposed  additions  to  the  valid  value 
lists  should  be  addressed  in  writing,  coordinated 
through  the  Project  Manager,  to  the  JEMS 
System  Administrator. 

Even  in  cases  where  a  third  oarty  is  responsible 
for  modifying  Valid  Value  Lists  utilized  by  JEG 
(e.g.,  the  IRPIMS  Help  Desk  defining  IRP  WLs), 
JEG  must  be  informed  in  writing  of  any  modi¬ 
fied  or  new  codes  obtained  by  the  lab  directly 
from  the  third  oartv.  Where  additional  valid 
yglyys  ^rg^gt^jainetj  through  ^nothyr  client  of  the 

jhgjgvgmingjgiyin^^jjgnc^^jnd^gygh 

vgrjfi^|ign_cgrTimyni^lggJg^J|£g^ 

2.4.4.  Leave  out  column  names 
and  headings 

For  clarification  and  illustration,  this  document 
sometimes  uses  the  descriptive  names  of  fields 
or  columns.  However,  cfo  not  enter  column 
headings  or  field  names  in  JEMS  files.  This 
information  is  not  part  of  the  file. 

2.4.5.  Don't  add  left  margins 

Do  not  make  left  margins.  Every  record  in  every 
file  starts  in  the  farthest  left  position  in  the 
record,  column  1.  Vifhen  entering  data  using  a 
spreadsheet  program  to  build  your  files,  set  your 
left  margin  as  0,  and  your  right  margin  at  the  end 
position  of  the  last  field  in  the  record  (e.g.,  if  the 
last  field  has  start  and  end  positions  of  156-157, 
then  the  right  margin  must  be  157). 
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2.4.6.  Use  spaces,  not  tabs 

Oo  not  enter  tabs  or  use  the  tab  key.  Tab  char¬ 
acters  will  be  read  as  data  and  interfere  with 
accurate  loading  of  the  submitted  files. 

If  you  have  completed  entering  data  within  a 
field,  and  have  not  yet  reached  the  end  of  the 
field  (e.g.,  you  have  entered  “JACOBS*  in  a  10- 
c.haracter  field),  then  use  the  space  bar  to  insert 
sufficient  space  characters  to  reach  the  begin¬ 
ning  of  the  next  field. 

2.4.7.  Use  no  blank  records 

When  creating  a  JEMS  file,  the  first  record  or 
row  in  the  file,  and  every  subsequent  record  or 
row.  must  contain  valid  data.  No  blank  or 
empty  rows  or  records  are  permitted  in  JEMS 
files. 

The  only  exception  to  this  is  that  it  is  permissible 
to  include  a  single  blank  or  non-data  record  at 
tne  end  of  a  Data  file  to  denote  the  end  of  that 
file.  This  is  not  required,  however,  and  at  no 
time  may  a  blank  or  non-data  record  be  included 
in  a  file  anywhere  but  as  the  last  record. 

2.4.8.  Do  not  duplicate  records 

Eacn  recc.'d  within  a  file  must  be  unique. 
Records  v.nich  have  exactly  the  same  data  in 
ever,-  field  are  regarded  as  duplicate  records 
anc  snould  oe  corrected  accordingly. 


2.4.10.  Position  data  as  shown 

The  exact  placement  of  each  character  in  a 
record  is  stated  in  the  file  specifications  under 
the  column  heading  ‘Start-End  Positions.'  Each 
character  occupies  one  position  or  space  in  the 
record.  Start  and  end  position  numbers  are 
specified  for  two  reasons: 

•  To  give  the  size  of  the  required  data  field: 
(end  -  start  +  1)  bytes. 

•  To  give  the  exact  character  positions 
where  the  applicable  data  must  be  placed 
in  the  file  record. 

2.4.11.  Single  character  fields 

Single  character  fields  have  the  same  start  and 
end  position  number.  Put  the  one  character  of 
data  in  that  position  in  the  field. 

2.5.  Software  to  use  to 
produce  these  files 

Labs  may  use  any  software  product  they  wish  to 
produce  the  defined  electronic  files,  so  long  as 
the  files  match  this  document’s  specifications. 
Anything  which  will  produce  ASCII  column-delim¬ 
ited  files  (e.g.,  Borland  dBASE.  Lotus  1-2-3)  may 
be  used.  This  specification  is  concerned  solely 
with  the  nature  of  the  output. 


L _ J 


2.4.9.  All  fields  are  required  «  e  Icqiipq 

Enter  valid  data  for  every  field  and  only  the  fields  Uala  looUCo _ 

desenoed  in  the  specifications.  Do  not  add,  geaion  discusses  some  specific  data  ques- 

delete  or  omit  any  fields.  JEG  requires  that  no  which  have  been  raised, 

additional  or  non-requested  information  be 
entered  in  JEMS  file  submissions.  The  lab  must 

not  delete  or  omit  any  JEMS  data  field.  If  a  field  2.6.1.  Data  qualifiers 
is  not  indicated  as  required  in  the  file  specifica-  JEMS  currently  requires  three  general  classes  of 

tions  table,  and  the  inforrrration  is  available,  it  data  qualifiers  be  provided  by  labs.^  These 

must  be  entered.  If  the  iniormation  is  not  avail-  roughly  parallel  each  other,  but  each  provides 
able,  space  characters  rnust  be  entered  in  the  uniquely  formatted  information  for  Jacobs  usage 
specified  field.  0Ptj  client  deliveries. 


1  ttb  viJidator*  have  their  own  fields  lor  qualification 
codes,  v«/_quB/and  vW.qua/.rc. 
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czljavel:  This  jield  provides  a  basic  ‘data  cor^* 
iicence  leveP  based  ort  the  source  of  the 
analytical  results,  distinguishing,  for  exam¬ 
ple,  between  field  and  lab  analysis.  See 
page  20. 

lab_Q'jal:  This  is  the  most  detailed  results  quali¬ 
fier.  derived  from  EPA  CLP  results  qualifiers. 
Non-CLP  (lab-idiosyncratic)  qualifiers  of  this 
son  should  be  put  in  the  lab_qual_o  field. 

See  page  2t. 

parva:  This  is  a  more  general  results  qualifier, 
based  on  the  Air  Force  IRP  field  of  the  same 
name.  See  page  23. 

All  of  these  fields  are  required. 

Note  that  further  comments  and  qualifiers  on 
results  can  be  included  in  the  Comment  file. 

2.6.2.  Tentatively  Identified 
Compounds 

Tentatively  Identified  Compounds  (TICs)  should 
be  reported  electronically  only  when  they  can  be 
explicitly  related  to  an  existing  analyte  code.  For 
example,  on  jobs  where  IRPIMS  PARLABELs 
are  being  used  (anl_type=  Af\),  TICs  should  only 
be  ir.ciuded  in  the  electronic  deliverable  for 
explicc  compounds  or  analytes  possessing  a 
val.P  PARLABEL.  not  for  vague  families  of 
ccrr.pc’jnds.  Such  groupings  or  families  should 
be  rcted.  however,  in  whatever  hardcopy  result 
deliverables  are  provided  JEG. 

TIC  results  should  be  noted  using  the  appropri¬ 
ate  ccces  in  parvq  and  lab_qual. 

2.6.3.  Quantitation  and 
detection  limits 

Thi^ainjn  jhis  section  has  been  moved  to 
foaces  20  3nd_23.  respectively) 

2.6.4.  Laboratory  QC  batches 

I  ah  QC  is  performed  in  batches  that  do  not  nec- 
essanty  comelate  with  particular  Jacobs  projects 
or  par.icular  deliverables  (i.e.,  a  particular  deliv¬ 
erable  from  the  lab  may  partially  belong  to  a  lab 


batch  which  produces  records  on  another 
deliverable).  > 

To  insure  that  data  can  be  correlated  properiy, 
laboratory  QC  results  from  a  given  analytical 
batch  should  be  transmitted  once,  and  only 
once,  for  each  Jacobs  project  number  being 
delivered. 


Example; 


JEG  project 
protnum 

Sample  # 
control_num 

Disk 

Lab  batch 
lab_batch 

01A00100 

AB-0000001 

1 

001 

01A00100 

AB-0000002 

2 

001 

01A00100 

AB-0000003 

B 

002 

58599900 

AX-0000100 

3 

001 

58599900 

AX-0000101  3 

002 

22A22200 

BD-0000025 

B 

001 

Six  samples  from  three  different  Jacobs  projects 
have  ended  up  in  two  different  lab  batches.  The 
results  for  the  samples  in  the  first  project  are 
returned  in  two  different  disks.  The  other  two 
projects  are  on  their  own  disks  (since  a  disk 
must  hold  data  for  only  one  JEG  project).  The 
distribution  of  the  results  within  multiple  files  on 
the  disk  are  not  important. 

The  following  is  how  the  lab  OC  for  each  batch 
would  be  returned: 

Disk  1:  Batch  001  forOIAOOlOO 
Batch  002  forOIAOOlOO 

Disk  2:  None^ 

Disk  3:  Batch  001  for  58B99900 
Batch  002  for  58B99900 

Disk  4;  Batch  001  tor  22A22200 

Thus,  the  lab  QC  results  for  Batch  001  would  be 
reported  in  three  different  disks,  but  only  once 
for  each  project. 


001  ftas  aJrMCy  t)««n  raporled  (or  prejaci 

01A00100. 
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2.6.5.  Multiple  analytical  batch 
samples 

There  are  occasions  in  which  a  given  sample 
may  be  spin  into  multiple  analytical  batches  for  a 
given  test,  e.g.,  if  blank  contamination  is  found 
f'^r  cenain  analytes.  The  following  are  guidelines 
for  submining  results  data  for  these  analyses: 

1 .  Unless  instructed  othenMise,  laboratories 
should  submit  only  one  analytical  result  for  a 
particular  test  on  a  sample.^ 

Where  a  test  is  run  on  a  sample  multiple 
times  in  different  artalytical  batches  (as  iden¬ 
tified  by  the  lab_batch  field  in  the  Data  file), 
only  one  record  per  analyte  for  all  of  those 
tests  should  be  submitted. 

For  example: 

Sample  S  is  put  into  Analytical  Batch  L 1  and 
run  tnrough  method  M,  which  produces 
twenty  analytical  results.  Upon  review,  the 
las  identifies  blank  contamination  on  three  of 
(hose  results,  and  reruns  method  M  on 
sample  S.  giving  it  Analytical  Batch  L2. 

The  lab  should  report  in  the  Data  file  the 
seventeen  non-contaminated  records  from 
L 1.  and  the  three  re-run  results  from  L2. 

2.  The  exception  to  #1  above  is  that  the  results 
from  surrogate  spikes  should  be  reported  for 
ai:  acp;.caole  batches.  To  extend  the  above 
exa.T.cie; 

There  are  ^  surrogates  for  method  M.  The  4 
surrogate  results  would  be  reported  back  for 
L 1  and  again  for  L2. 


2.6.6.  Laboratory  QC  data 


2.6.7.  Significant  figures  and 


roundin 


The  information  in  thi 


H  2  1  to  A 
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3.  Submitting  JEMS  files 


This  section  specifies  the  general  requirements  for  submitting  files  to  JEMS  and  provides  an  example 
of  how  files  would  be  prepared  as  the  data  are  generated.  Data  will  be  submined  on  a  labeled  disk- 
ene.  Each  diskette  will  consist  of  a  “README*  file  identifying  the  contents  of  the  disk,  and  one  or 
more  analytical  Data  files,  as  defined  below. 


3.1.  Disk  format 
requirements 


UiSXXXXXXX 

99D00747 

JC12345 

23-JDN-93 

2.0 


Data  must  be  submitted  to  JEG  on  diskette, 
meeting  the  following  requirements: 

•  MS-DOS  format. 

•  3'/!’  size. 

•  1.44Mb  Double  Sided.  High  Density  format. 

• 

References  below  to  diskettes  include  the  above 
requirements. 

3.2.  External  labeling  of 
diskettes 

Eacn  diskette  will  be  externally  labeled  with  the 
following  information; 

•  Laboratory  ID 

•  Project  number 

•  Jacobs  charge  number 

•  Date  of  submission 

•  The  version  of  the  LDSfH  by  which  the  disk 
data  is  formatted. 

•  List  of  Data  files  on  diskette  (those  with 
Comment  files  should  be  flagged  with  an 
asterisk) 

.Vrth  the  exception, of  the  list  of  Data  files,  the 
format  of  the  label  will  be  identical  to  that  of  the 
README  file,  as  described  on  pages  3  and  16. 

For  example; 

930S1801.JZH 
93061802 
93061803. JZM 
93062001. 
93062301. JZM* 
93062302. JTM 


3.3.  Transmittal  letter 


A  ‘.ransmittal  letter  will  accompany  each  diskette 
submission,  specifically  stating  the  contents  of 
each  diskette,  per  the  diskette  external  labels. 

This  may  be  simply  be  a  printout  of  the  README 
file  for  each  disk. 


3.4.  Other  requirements 


All  other  submission  requirements  will  be  made 
per  contractual  agreements. 
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Appendix  A — File  layouts 

This  appendix  includes  the  layouts  for  the  two  different  files  used  in  JEMS  (README  and  Data  files). 
All  files  submitted  to  JEMS  must  follow  these  formats. 


The  file  layouts  are  presented  in  tables  on  the 
following  pages  with  these  column  headings; 

Record  Number  gives  the  record  that  the  field  is 
on  in  the  README  file.  This  column  is  not 
given  in  the  Data  file  layout. 

Field  Name  gives  a  reference  name  for  the 
JEMS  data  field.  This  name  is  for  reference 
only.  Do  not  use  these  field  names  or  any 
column  headings  in  files  submitted  to 
JEG. 


Start-End  Positions  states  the  exact  positions 
to  enter  the  first  through  last  characters  of 
the  field.  Begin  data  entry  for  each  field  in 
the  start  position.  If  the  data  entered  is 
shorter  than  the  field  width,  enter  space 
characters  in  the  remaining  positions  of  the 
field,  including  the  end  position.  If  the  data 
to  be  entered  is  longer  than  the  field  width. 
i.Tjncate  it  to  a  unique  identifier  or  significant 
value. 


2£^e,^nfgnTiati2^onJhgJ^I^^Jnc|y^in2jists 
cl  valid  values. 


Req  i.ndicates  if  data  is  required  in  this  field 
through  one  of  the  following  codes: 


✓  The  field  is  required  and  that  data  must 
be  submitted  by  labs  lor  it. 

The  field  is  to  be  used  only  by  lab  vali¬ 
dators. 


or  blank  field.  Review  the  WL  for  the 
field  for  more  information. 


If  a  field  is  not  marked  as  required,  data 
must  be  provided  by  the  lab  it  the  lab  has 
it  available.  Only  if  the  data  is  no;  required 
and  the  lab  does  not  have  it  available  should 
a  field  be  left  blank. 


Fields  not  marked  as  required  as  a  general 

3^lgjia;^_gg,r£2yirg^_,^;^_5£g£ifi££roig£j|^ 

L^gr|i2ne|_§hgu|^_5gn|yl|_with_^i££feS^_gro- 

jg5JjeggnnglJor_gy£h_|,g^g_rgg_yigmgnl|^ 

Format  shows  the  format  that  the  data  in  the 
field  should  follow. 


(An)  defines  an  alphanumehc  field  n  posi¬ 
tions  wide  All  alphabetic  characters 
should  be  in  UPPER  CASE  only.  It  is 
Jacobs  intention  to  use  upper  case  for 
all  fields  defined  in  this  document.  Any 
exceptions  will  be  noted.  If  the  alpha¬ 
numeric  data  does  not  fill  the  fie'd,  it 
should  be  left-justified  (data  staning  in 
the  first  byte),  with  spaces  padding  out 
the  rest  of  the  width.  For  example,  on 
an  “A5’  field; 


a  b  c  i  _  is  wrong  because  of  the  lower 
case  letters. 


is  wrong  because  it  is  not  left- 
justified. 

ABCl-  is  correct. 


★  The  field  is  required  for  some  records, 
as  described  in  the  Definition  column  or 
in  Appendix  B. 


B 


A  blank  value  is  meaningful.  Data  must 
be  subm'tttdd  for  such  a  field,  but  one  of 
the  results  of  that  data  may  be  an  empty 


[Nn.d]  defines  a  numeric  field.  The  format  is 
defined  similarly  to  that  in  Xbase  lan¬ 
guages,  describing  a  field  r?  bytes  wide 
total  (including  the  decimal  point),  with  d 
digits  after  the  decimal  point.  Values 
extending  beyond  the  number  of  decimal 
places  must  be  rounded  appropriately. 
The  decimal  point  is  included  and  must 
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go  in  the  byte  defined  (one  more  from 
the  right  than  d  indicates).  Undefined 
digits  nuiy  be  replaced  with  spaces  or 
zeros.  For  integer  values,  with  no  deci¬ 
mal  points  or  places,  cf  should  be  *0*. 

For  example,  with  ‘‘N6.2'': 

is  wrong  because  too  many 
places  are  given  beyond  the 
decimal  point. 

5. 2.^1 _ is  wrong  because  the 

decimal  point  is  not  in  the 
fourth  byte. 

-.11^3.—  is  correct. 

322^33  is  also  correct. 

[09]  defines  a  date  field,  in  the  standard 
Oracle  form  dd-iranm-yy  using  a  zero- 
padded  day  (dd),  the  capitalized  first 
three  letters  of  the  month  name  (nmm). 
and  the  last  two  digits  of  the  year  (yy), 
each  separated  by  dashes,  taking  up  a 
total  of  nine  bytes.  The  dashes  are 
required.  E.g.,  for  5  January,  1993: 

llii.il5.Z2.i-.  is  wrong  because  it 
does  not  match  the  dd- 
mmm-yy  format. 

iliZMii _ is  wrong  because  the 

dashes  are  missing. 

i5.cilaiiz.5i  is  wrong  because  it  is 
in  mixed  case. 

5cili£iz.5i_is  wrong  because  the 
date  must  be  two  digits, 
zero-padded  if 
necessary. 

i  5  c.  il  A  li  z.  5  i  is  correct. 

[T4]  defines  a  time,  field  in  the  format  hhim, 
i.e.,  in  hours  (hh)  and  minutes  (ssn), 
taking  up  a  total  of  four  bytes.  Neither 
colons  nor  seconds  should  be  included. 
Time  should  be  expressed  in  24-hour 
military  time  format,  and  in  local  time  for 
the  laborptory.  thus,  for  1:12  p.m., 

1 1 2.  _  is  wrong  because  the  hours 

must  be  two  digits,  zero-padded 
if  necessary. 


5ii2  is  wrong  because  the  time  must 
be  in  24-hour  forniat. 

1  i  j.  i  2  is  wrong  because  no  colon 
should  be  included  (making  the 
field  too  long). 

1222  is  correct. 

Definition  gives  the  full  field  title,  followed  by  a 
description  of  the  data  to  be  entered  in  the 
field.  Further  definition  for  WL  fields  can  be 
found  in  Appendix  6,  page  19. 
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The  README  file  layout 


For  an  explanation  of  this  file,  see  page  3. 
Note  mat  each  of  the  first  five  records  has 
the  same  layout. 


For  an  explanation  of  the  column  headings,  see  page  1 1 . 
its  own  layout,  and  that  the  sixth  record  and  beyond  share 


prol_num  1-® 


eharge.num  i-7 


■ub.dat*  1*9 


ld*h_v«r  1-3 


.5tart-£nd 
'PoeWona  • 

^format.  ~ 

1-10 

A10 

1-8 

AS 

1-7 

A7 

1-9 

09 

1-3 

N3.1 

M2 

A12 

- 

13-13 

A1 

1&-2& 

A12 

Pvfinition 


Laboratory  ID.  Idonttying  name  or  cooe  tor  taboratory.  This  is  a 
Vaiid  Value  List  hem:  see  Appendix  B. 


JEG  Protect  Number.  Jacobs  Engmeenng  protect  number  urtoer 
which  analysis  was  done,  in  me  format  aaaaaaaa.  This  will  be 
provided  to  labs  by  JEG. 


JEG  Charge  Number.  Jacobs  Engmeenng  charge  number,  tor 
internal  accounbng  purposes.  This  will  be  provided  to  labs  by  JEG. 


Date  Submission  Date.  Date  me  data  is  submitted  to  JEG  by  me 
laboratory. 


LOSH  Version.  The  version  ol  me  LOSH  which  was  used  to  for¬ 
mat  mis  file. 


Data  File  Name.  Name  ol  a  Data  tile  suommeo  on  me  diskette. 
The  lormat  ol  me  file  name  is  discussed  on  page  3. 

Comment  Flag.  II  me  Data  tiles  has  a  corresponsmg  Comment 
(Sle.  insert  an  astensk  ("")  In  mis  field. 


Original  Dati  File  Neme.  II  me  Data  tile  in  field  dara.Me  is  a 
corrected  resubmission  ol  a  previous  Data  file,  mis  field  must 
contain  me  name  ol  mat  previous  Data  file.  Omerwise.  this  field 
will  contain  ASCII  space  characters. 


The  fcllowing  is  a  sample  of  what  the  README  file  will  contain.  Each  line  is  a  record;  note  that  the 
fifth  record  onward  are  Data  file  names,  and  that  the  ninth  record  represents  a  resubmission  and 
inebaes  the  requisite  cross-reference  to  the  original  submission.  Note  also  three  Data  files  which 
nave  co.Tesponding  Comment  files  (as  indicated  by  an  asterisk). 
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This  ide  is  further  explained  on  page  3. 
Pg  column  is  new.  replacing  a  previous 
be  laid  out  as  follows.  ■ 


SUrt'End 

Fi*ld  N«.*a«  R«q  Posltloru  Format 


For  an  exotanation  of  the  column  headings,  see  page  1 1 .  The 
indicator  ot  a  VVL  list.  Note  that  each  record  of  the  file  must 


Extraction  Data.  Date  tnat  tne  extracoon  or  preoarauon  is  maoe 
from  me  sample.  Leaving  mis  field  blank  indicates  mat  no  extrac¬ 
tion  was  done. 


Extraction  Ttma.  Time  mat  me  extraction  or  preparanon  was 
maoe  Itom  me  samofe.  upon  comoieiion  ot  me  extraction.  Leaving 
mis  field  blank  indicates  mat  no  extraccon  was  done. 


I  Lab  Received  Data.  Date  me  lab  received  me  sample,  or  me 
j  date  mat  me  lab  created  me  analytical  QC  sample. 


Analysis  Date.  Oats  me  sample  or  extract  is  analyzed  in  me  lab. 


Analyaia  Time.  Time  me  sample  or  extract  is  analyzed  in  me  lab, 
lflj22j322JE!S£flIL2!J£i2J2fi!S5i2-  “  ■  required  field 

as  ol  LOSH  2.0. 


Laboretory  Satcb  Number.  The  batcn  designator  of  an  autono¬ 
mous  group  of  environmental  samples  and  associated  QC  sam¬ 
ples  analyzed  by  a  test 


Units  of  Measurs.  Units  of  measure  used  to  report  the  persmetar 
value. 


Basis.  For  lissu#  or  solid  sampiss,  enter  whetner  results  ere 
reponed  on  a  wet  or  dry  basis. 


Aitalyte  Cods.  Coded  number  tor  artsiyte  or  parameier.  using  me 
coding  system  defined  in  me  an/_iype  field. 


Parameter  Value.  AcbMl  analytical  value  for  a  given  perametar 
(analytcsl  result),  reported  in  units  cortsistent  wim  me  unds  field. 


Laboratory  ID.  Identifying  rtame  or  code  tor  laboratory. 


JEG  Pro|ect  Number.  Jacobs  Engineenng  protect  number  unaer 
which  analysis  was  dons,  in  ma  format  saaaaaaa.  This  will  be 
provided  to  tabs  by  JEG. 


Surrogate  Result  Flag.  Indicate  it  the  particular  analytical  result 
on  mat  record  is  a  surrogate  spike  compound. 


Sample  Matrix;  indicate  me  matnx  ol  me  sample  producing  mis 
result. 


Container  Control  Number.  Idenoiier  tor  me  sample  provioeo  to 
lab  by  JEG.  For  OC  samples  synmesized  in  me  lab.  put  ‘LASOC 
in  this  field. 


Analytical  Method  Code.  Coded  value  representing  me  memod 
ol  analysts  ol  me  given  parameier. 


Laboratory  Sample  10.  Idanblier  assigned  to  me  sample  by  a  lab 
and  included  in  me  reportng  ol  me  results. 


Preparation  Method  Code.  Coded  value  identifying  me  memod 
used  to  extran  me  sample  for  a  paidcuiar  analysis.  Use  'NQN?' 
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(The  Data  file  layout,  cont.) 


F1«ld  Nim« 

Req 

SUin<end 

Positions 

Foftnst 

Osdnition 

Rs 

09019 

■ 

t60>160 

N1.0 

ParsflMtor  Vslus  Significant  0l9lts.  Precision  in  si9nilicant  cigiu 
of  the  parameter  value.  Note  that  this  a  required  field  as  of  LOSH 
2.0. 

■ 

e«ua 

1 

161-169 

N9.4 

Lab  Detection  Limit  Minimum  oetecasis  ouantiiy  of  a  parameter 
based  on  conditions  ol  the  particular  resuR  reco.'d.  Enter  space 
ctiaracteis  lor  results  such  as  pH  and  lamperature  ffiat  have  no 
detection  limit. 

■  20 

d«Mct.cd 

■ 

170-170 

N1.0 

Lab  Detection  Limit  Sl9niflcant  Oi9lts.  Precision  in  significant 
digits  ol  deled  field  value.  The  entry  must  reflect  any  dilutions 
beyond  those  called  for  in  the  analytical  method  descnpton. 

■ 

pquant 

■ 

171-179 

N9.4 

Practical  Quantitation  Level.  Level  above  which  quanotative 
results  may  be  obtained  with  a  specific  degree  of  confidence. 

23 

pquant.sd 

■ 

180-180 

N1.0 

Practical  Quantitation  Level  Significant  Digits.  Precision  in  sig¬ 
nificant  digits  of  the  pguani  field  value. 

■ 

spiii«_val 

■ 

181-194 

N14.4 

Spiked  Parameter  Value.  The  amount  ot  the  reoocd  s  anaiyie 
spiked  into  the  sample.  .  It  is  requireo  lor  some  lab  OC  and 
surrogate  spike  results. 

8 

wm 

■ 

195-195 

A1 

Data  Confidence  Level.  Flag  to  indicate  data  confidence  levei. 
based  on  laboratory  process  and  OC. 

6. 

20 

U0_qu4l 

✓  B 

196-200 

A5 

Lab  Result  Qualifier.  Coded  informaaon  concerning  ne  numenc 
result  or  the  lack  ol  a  numenc  result. 

6. 

21 

U3.qu«l_o 

■ 

201-205 

A5 

Lab  Qualifier  (Other).  Qualifier  mtormafion  using  laboratory  quaii- 
Aer  codes  not  in  the  WL  tor  tab_Qual. . 

22 

vii.quO 

i 

206-210 

A5 

Validator  Result  Qualifier.  Coded  mtormafion  concerning  the 
numenc  result  or  the  lack  ot  a  nurrrenc  result  Only  to  be  filled  m 
by  lab  valibator. 

26 

v»i.qj*i_rc 

23 

211-215 

A5 

Validator  Qualifier  Reason  Cods.  Addisonai  quaJilier  intorma- 
lion.  partcularty  the  reason.  Only  to  be  filled  in  by  lab  validator 

26 

Hm 

■ 

216-219 

A4 

Lab  QC  Sample  Type.  Coded  value  loeniiiying  the  OC  type  ot 

QC  sa.-noies.  Required  lor  all  lab  OC  results  only. 

24 

Cf  ution 

220-229 

N9.2 

Dilution  Factor.  The  numenc  factor  by  which  the  sample  was 
diluted  as  part  ol  the  preparafion  process.  II  no  dilution  is  done, 
then  me  dilution  factor  is  1. 

20 

pvccoc« 

229-230 

A2 

Paramatar  Value  Classttlcatlon  Coda.  Coded  value  represenfing 
whemer  me  parameter  is  me  pnmary  or  confirming  result.  Use  me 
code  *PR'  lor  all  results  except  gas  chromatographic  (GC)  results. 

23 

p*rvq 

231-232 

A2 

Parameter  Value  Qualifier.  Coded  value  qualifying  the  analyocal 
results  field  (value).  This  field  should  be  fitted  in  every  record-. 

6. 

23 

p<run 

■ 

N12.4 

Parameter  Value  Uncertainty.  The  unoenainty  ol  a  measured 
value  due  to  a  measuring  technique,  expressed  as  plus  or  minus 
some  vsiiue. 

m 

p«runprc 

245-245 

N1.0 

Parameter  Value  Unoartalnty  Preciaion.  Number  ol  significant 
digits  In  me  pa/ut  field  value. 

■ 

•nl.typa 

A4 

Analyte  ID  SyatMn.  The  coding  system  used  lor  idenblying  ana¬ 
lytes,  i.e..  what  aysiem  the  anelyie  field  Is  expressed  in. 

19 

(Continues) 


t 
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(The  Data  file  layout  cont) 


Format  Ooitnition 


Validator  10.  Idanotying  name  or  coaa  lor  lad  vaiioaung  tirm. 
Only  10  M  iWed  in  by  vmUdMtor. 


Control  Limit  (Minimum).  Minimum  percent  recovery  (accuracy 
entena)  matrix,  test  metnod  and  analyte. 


Control  Limit  (Maximum).Maximum  acceptaoie  percent  recovery 
(accuracy  criteria)  mam.  test  metnod  artd 

analyte. 


Maximum  RFD.  Preasion  entena  in  percent  tor  control  limits  gn 
jjjjjjjjjjnjj^jjj^on  this  matrix,  test  metnod  and  analyte. 


instrument  10.  Idenblication  coda  tor  laPoraiory  instrument  used 
in  this  analysis. 


Calibration  Relerenee  Number.  Helerence  numoer  to  tne  last 
calibration  made  on  instn/ment. 
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The  Comment  file  layout  _ _ 

Fo:  an  explanation  of  this  file,  see  page  4.  For  an  explanation  of  the  column  headings,  see  page  11, 
The  first  ten  fields  represent  a  unique  key  pointing  to  a  specific  result  record  in  the  corresponding 
Data  file.  These  fields  have  the  same  name  as  their  counterparts  in  the  Data  file,  and  have 
aCPreviated  descriptions;  you  can  see  the  full  descriptions  starting  on  page  14. 

Comments  for  an  entire  particular  test  can  be  indicated  by  wildcards  ('’*)  in  the  analyte  and  pvccode 
fields.  For  gas  chromatographic  (GC)  tests,  comments  will  usually  need  be  addressed  to  the  primary 
result  (pvccode  =  “PR“)  only,  though  specific  comments  on  particular  column  results  (pvccode  «  “1C' 
cr  ‘2C’  etc.)  can  be  provided. 

Each  record  of  the  file  must  be  laid  out  as  follows. 


JEMS  Lab  Data  Submission  Handbook  2. 1 


(This  page  intentionally  left  blank.) 
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Appendix  B — 

Field  definitions 

This  aaoendix  includes  additional  information  on  the  definition,  usaoe.  and  valid  values  tor  various 

document.  These  are  Indicated  with  the  text  fVVL 
must  be  obtained  from  JEG. 

1  If  other  codes  are  to  be  used,  prior  approval 

analyte 

Analyte  Code. 

[VVL] 

This  is  the  coded  description  of  the  analytical 
result  material.  It  should  be  coded  based  on  the 
an/_  type  scheme.  Non-standard  additions  to 
these  schemes  (e.g.,  added  CAS  numbers)  must 
be  submitted  to  JEG  in  writing  and  obtain 
approval  prior  to  their  submission. 

In  the  Comment  file,  an  additional  value  of  an 
astensk  ("^  can  be  used  in  this  field,  to  repre¬ 
sent  that  the  comment  refers  to  all  result  records 
lor  that  specific  test. 

^ggigj 

Note-Lhat  the  basis  relates  tp.the  .mafnyfieldjn 
the  result  record,  as  shown  on  oaoe  22. 

Code  Scheme 

D  Solid/tissue  sample  reported  on  a  dry  basis. 

W  Sclid^issue  sample  reported  on  a  wet  basis. 

X  Other. 

anl_type 

Analyte  Type. 

Labc.-atories  will  be  instructed  on  a  given  Jacobs 
project  as  to  the  allowable  coding  scheme(s). 

Use  cf  any  other  ID  scheme  must  have  prior 
approval  by  JEG. 

Ciii  Scheme 

CAS  CAS  Number 

AFl  US  Air  Force  IRPIf^  PARLABa 

basis 

Basis. 

This  field  represents  the  basis  (wet  or  dry)  for 
reporting  tissue  or  s’olid  samples.  Enter  “X*  for 
other  results.  In  oeneral.  unless  otherwise 
sbec^^ed  bv  Jacobs  project  oereonnel.  solid  and 

comm_type 

Comment  Type. 

This  field  indicates  the  type  of  comment  on  that 
record  of  the  Comment  file. 

Qslis.  Defeiilion 

G  General  comment  (everything  that  is  not  one 

of  the  others  below). 

C  Corrective  Action. 

controLnum' 

Container  Control  Number  (CCN). 

fThis  exolanaton/  text  was  added  to  this  section 

inLD5H2.1.i 
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RV.XD;  Reference  material/- 
dcciicate 


•UBOC* 


As  in  original 


As  in  original 


•LABQC* 


As  provided 


dcLflag 

Data  Confidence  Level. 

This  field  reflects  result  qualification  based  on 
the  source  of  the  analytical  data.  The  codes  are 
denved  from  the  US  EPA  Data  Quality  Objec¬ 
tives  for  Remedial  Response  ActiUties 
(EPA/540/G-87/003.  3^7;  pp.  4-9ff.)  descriptors 
of  analytical  level,  with  the  addKion  of  two  other 
values  to  account  for  uncertain  data. 


Definrtion 

Questionable  origin. 

Historic  data.  Origin  unknom. 

Reid  saeening  or  analysis  with  portable 
instniments. 

Field  analysis  with  more  sophisticated 
instruments  or  mobile  lab. 

Standard  lab  methods  at  an  offsite  lab. 
CLP  routine  analytical  services  (RAS)  at 
off-site  CLP  lab  following  CLP  protocols. 
Special,  non-standard  analytic  service, 
including  CLP  special  analytical  services 
(SAS). 


See  also  section  2.6.1.  page  6. 


detect 

Laboratory  Detection  Limit. 
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|am2l2wggjJi|yjg^_^gv2nj;^hg;^3llg^j|2^ 

2n5yngl_5grnglgj5j^2l2!j2^EQ2iiS£L*0*''®^*J5 

ljj22j|j2Jiiai!5SJ|2£jfiIsLJ£S!U£Bfi^SUiflLl£j^ 

b?vond  the  analytical  protocol^  dilution  (actOLOf 

1  0  Should  be  entered. 


instrument 

Instrument  ID. 


^hijjj^rthgLexplanatofyjgxiwg^jirjHn^^ 

;H2.U 


2ii5jigi^^gn|ain^j2il2§lIliI2S2L2ii2I&£Lifi2ii 

n^2mtSLSLS2!Il£iSl-SL!21ii!2LSL^§!2i-Ifl23J-S 

gg^jigyjl^MQgJrymgnjJhgJggJjjra^jj^n^n^^^Thi^^ 

br  the  purpose  of  tracking  down  any  result 

^ngtjlgmg^glgggigjgg^wlh^g^rjig^^IgMngtiymenr 

Wher^th£^miliiii£k52IDII122iii-i*^ 

£i§^§g£iliJ^,5fJh£jgSljT|jrymgnygj2^^£H 

j^^^grjjjhgnTTgmgJiTgt^jjgjigygn^Jhgmjglves 

lr|_2iin2Jrj^nTgnM2^gmgrJ|N^ 

«:oo  ako  the  ca//6  jgnig|^,gn_g|3£.19j 


lab_batch 

Latamtcry  Batch  Number. 

Tnis  field  is  used  to  relate  QC  data  to  data  from 
g2vi222*2JiL®®'^P*®^-  Samples  must  be 
Identified  by  a  lab  batch  number  (lot  control 
number)  to  designate  a  group  of  samples 

shanng  the  same  QC  data  t2L2.^iIi-2iiSJSlI2y8 
is  equivalent  to  the  EPA  SW-846  concept  of 
•Angtvt’cai  Batch": 

Semples  which  are  analyzed  together  with 
p*  gf?me  method  sequence  end  the  same 
lots  f  reagents  end  wrthihe  manipulations 
common  to  each  sample  within  the  same 
time  period  or  in  continuous  sequential  time 

neriods.  Samples  in  each  batch  should  Jig 
of  similar  cowDOSition* 

Foreyamnle.  three  environmental  samples  corne 
into  the  Igh  and  are  run  on  a  particular  tesL 

along  with  a  matrix  sgite  and-Sgihfi.duplicate^ 

^EPA  SW-«46  r»v  0.  S«pt.  1986.  ««aion  1.1.8. 


one  sample,  and  a  blank  spike.  These  would  be 
considered  a  complete  laboratory  lot  and  given  a 

£gmrngrWg^^gf£h_n^^mggn 


Tbgrj^i^n^gflyii^J^^^nvgntignJofjiymjjgr^ 
lab  batches.  Any  scheme  that  orpoertv  associ¬ 
ates  anaMical  results  fromjhe  same  test  batch 
j^acceptable^,Hr_A;gvgr^n2jg  that  this  number 
must  be  unique  within  a  JEG  project  (proj_num). 
at  the  very  least.  It  is  not  acceptable  to  repeat 
this  number  each  day,  month,  etc.,  or  to  have 
any  other  field  (such  as  date)  necessary  for  this 
number  to  uniquely  group  a  particular  set  of 
laboratory/anaiytical  batch  results. 


See  paoe 
jrtin 


fgnnfgrmgtionon 
runjhrgy^hnjyltiglgji^ 


batches. 


labjd 

Laboratory  ID. 
p/VL] 

This  is  a  shon  code  for  the  submitting  laboratory. 


Iab_qual 

Laboratory  Result  Qualifier. 

Laboratories  should  use  this  field  to  qualify 
results  using  the  following  codes.  More  than  one 
code  may  be  placed  in  this  field.  Other 
qualifying  codes  not  on  this  list  should  be  put  in 
the  lab_qual_o  field.  No  qualifiers  should  be 
included  in  the  lab_qual  field  lor  analytical  results 
other  than  organics  or  inorganics  (such  as  pH  or 
temperature);  any  qualifiers  for  such  results 
should  also  be  put  in  the  /ab_qua/_o  field. 
Definition  of  analytes  as  organic,  inorganic  or 
other  may  be  confirmed  with  Jacobs  project 
personnel.  Note  thau  though  this  is  a  required 
field,  tbe  tack  of  a  code  in  this  field  is  mean¬ 
ingful,  representing  an  unqualified  result. 

These  definitions  are  summarized  from  the  US 
EPA  CLP  Statement  of  Work  for  Organics 
Analysis  (QLM01 .0^.  6/91 )  and  the  US  EPA 
CLP  Statement  of  Work  for  Inorganics  Analysis 
(ILMOI.O),  which  should  be  considered  the 
BUthoritatTve  definitions  lor  the  codes  in  this  field. 
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Cods  Qgfinition 

Inorganics 

3  Reponed  value  was  below  the  Contract 

Required  Detection  Limit  (CRDL),  but 
greater  than  or  equal  to  the  Instrument 
Detection  Limit  (lOL). 

E  Estimated,  due  to  mterfererwe^^jj^^^N, 

j2!2!J21SE!SISIS£- 

M  Duplicate  injection  precision  was  not  met 

M  Spiked  sample  recovery  was  not  within  con¬ 

trol  Emits. 

S  The  reponed  value  was  determined  by  the 

Method  of  Standard  Additions  (MSA). 

U  The  analyte  was  analyzed  for  but  not 

deteaed. 

Post-digestion  spike  for  Furnace  AA  analy¬ 
sis  was  out  of  control  .limits,  while  sample 
absorbance  was  less  than  50%  of  spike 
absorbance. 

Duplicate  analysis  was  not  within  control 
limits. 

*  Correlation  coefficient  ol  MSA  was  less  than 

0.995. 


U  Compound  was  analyzed  for  but  not 

detected.  This  flag  may  not  be  combined 
with  the  *B*  flag. 

(blank)  UnqualiM  result 

Note  that  the  *U*  and  ‘B*  qualifiers  are  mutually  exclusive, 
and  may  not  occur  on  the  same  record. 

See  also  section  2.6.1,  "Data  qualifiers.' page  6. 
and  2.6.2,  'Tentatively  Identified  Compounds.' 
page  7. 

lab_qual_o 

Lab  Qualifier  (Other) 

This  field  is  used  for  qualifier  codes  used  by  the 
lab  which  are  not  in  the  WL  for  lab_qual. 

Written  explanation  of  these  codes  must  be 
provided  to  Jacobs  Engineering. 

Iab_snum 

Lab  Sample  Number 


(blank)  Unqualifled  result. 

Note  ma:  ‘S*.  "T  and  *+*  are  mutually  exclusive,  and  may 
nc;  c::-.:  cn  i-.e  same  record. 


Organics 


A  TIC  is  a  suspected  aldol-condensation 
product 

•,2.J^EK_a£|igngj2r^ug^2LSyi!2lI£^ 

Analyte  was  found  in  the  ass^jn^blank 
as  well  as  the  sample 

Possible  blank  contamination.  This  flag  may 
not  be  combined  with  the  'LT  flag. 

Pesticide,  where  the  identification  was  con¬ 
firmed  by  GC/MS. 

Compound  was  identified  at  a  secondary 
dl'ution  factor,  e.g.,  after  a  sample  got  an  'E* 
qualifier. 


Presumptive  evidence  of  a  compound.  Use 
for  all  TICs. 

Pesticide/Aroclor  target  analyte,  where  there 
is  greater  than  25%  difference  for  detected 
concentrations  between  two  GC  columns. 


Th'-s  field  is  used  for  the  identification  code 
associated  by  the  lab  with  the  sample  when 
received  or  generated. 
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i4.iirra5M(raej«f 


5IIIS5n?5!5I!C!r!n?9? 

?Hr!I?STS?ClIifIPr!!9rW!HBIIS!F 

!flf!RE!!SS^S!iEirSRr 


n'jm 


will  uni 


If  this  uni 


rwnenr 


matrix 

Sample  Matrix 

This  code  indicates  the  matrix  of  the  sample 
wnich  has  produced  this  result  record. 

For  laboratory  QC,  use  the  actual  matnx  of  the 
QC  sample,  not  that  of  the  associated  sample. 

nless  otherwise  in 


pg^so-ingl.  the  matrix  re 


pquaht 

Practical  Quantitation  Level. 


Where  vah 


l44jy«!iU4jLj^m«iMia^ 


pru£jii;ui 


mfhdot  "METH 


1  « 

Vi'ater/aqueous 

X 

s 

Solid/soil 

DorW 

A 

Air/gaseous 

X 

j 

Tissue 

DorW 

parvq 

Para.meter  Value  Qualifier. 

[WL] 

/ 

Note  i.hat  this  field  parallels  the  lab_qual  field. 

though  with  less  detail. 

See  also  section  2.6.1,  "Data  qualifiers,"  page  6, 
and  2.6J2.  "Tentatively  Identified  Compounds." 

page  7. 

• 

' 

pvccode 

Parameter  Value  Classification  Cooe. 

Positive  gas  chromatographic  results  must  be 
confimned  by  testing  the  same  sample  on  a 
different  GC  column.  For  each  analyte  subject 
to  confirmation,  three  records  must  be  provided: 
the  first  column  result,  the  second  column 
result,  and  the  primary  result  (the  labs  consid¬ 
ered  opinion  of  the  'true”  analyte  confirmation). 
For  example,  if  peaks  overlap  (coelute)  on  one 
column,  the  lab  would  report  the  concentration 


well.  The  primary  result  will  be  a  duplicate  of  the 
first  or  second  column  results.  When  submitting 
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tnese  tn.-ee  records,  they  must  be  distinguished 
by  using  the  appropriate  code. 


Where  resul 


res'jt;  riee 


nlv  theirimarv 


Name 

First  column  result 
Second  column  result 
Third  column  result 
Primary  result 

Confirmed  by  GC^.IS  Method. 


qc_type 

Lab  QC  Sample  Type. 

This  code  describes  the  purpose  of  the  sample. 
Labs  should  use  these  codes  to  identify  QC 
samples  prepared  at  the  lab  to  evaluate  analyti¬ 
cal  conditions  and  precision.  These  lab  samples 
must  be  uniquely  identified,  since  two  or  more  of 
tne  same  type  may  be  analyzed  at  the  same 
;  me.  e.g.,  LRI  and  LR2. 

The  frllowir 


■  aliv  e*02n 


ions  to 


TS!?BSBSBunuii^L 


The  OC  samples  are  identified  in  this  field  with 
one  c;  :~-e  o.'eiixes  given  below,  and  then  a 
Single  seouential  digil,£rJ|gor  (shown  as  n 
j  oeiow.  rep.'esenting  T-9jJh»n^A^)  for  any 
samoies  c:  the  same  type  prepared  on  the  same 
cay.  The  sequence  number  for  a  particular 
Cc.v'ps  code  must  be  incremented  for  each 
instance  of  a  particular  QC  type  generated  by 
the  lab  for  a  given  Jacobs  project  on  a  given 
day.  This  requirement  is  independent  of  any 
unique  assignment  of  lab_snum. 

f  - 

I  The  first  nin 


r9eiisdii9iceR3RSBriffiRii9ES 


‘A*  tor  th 


bVB~.  etc. 

For  example: 

Two  Jacobs  samples  for  project  99G04700 
come  in  to  Lab  X.  On  5  January  e  matrix  spike 
is  crated  from  each  of  these  samples.  These 
must  be  given  a  qc_type  of  'MSI'  and  ’MS2'. 


Later  that  same  day,  a  sample  for  Jacobs  project 
01G12300  comes  in.  A  matrix  spike  is  created 
from  this.  It  is  given  a  qc_type  of  “MSI’ because 
it  is  the  first  MS  created  for  that  project  on  that 
day.  Still  later  that  same  day.  another  sample  for 
Jacobs  project  99G04700  comes  in.  A  matrix 
spike  is  created  for  it.  it  is  given  the  qc_type  of 
“MS3’,  as  it  is  the  third  matrix  spike  for  the  lab 
on  that  project  on  that  date. 

A  matrix  spike  is  taken  off  of  that  last  sample  on 
following  day. ,  This  one.is  given  a  qc_type  of 
‘MS1’.  as  it  is  the  first  taken  on  that  project  that 
day. 

We  thus  end  up  with  the  following: 


Project  number 
Proj_num 

Lab  received 

Labjecvd 

QCtype 

Qc_typs 

99G04700 

05-Jan-94 

MSI 

99G04700 

MS2 

99G04700 

05-Jarc94 

MS3 

99G04700 

06-Jan-94 

MSI 

01G12300 

05-Jan-94 

MSI 

_ 

A  blank  value  in  this  field  indicates  that  it  is  not  a 

laboratory  QC  sample.  Thus,  though  this  is  a 

required  field,  a  blank  value  is  acceptable  and 

meaningful. 

Code  Name 

BSn  Blank  Spike:  A  measurement  of  a  known 

concentration  of  an  analyte  of  interest  to 
check  analytical  accuracy. 

BDn  Blank  Spike  Dimlicate:  The  second  of  a  pair 

of  blank  spike  samples  to  check  precision 
and  accuracy  of  analysis. 

RMn  Reference  Material:  Known  external  refer¬ 

ence  material  with  well-established  proper¬ 
ties  used  to  calibrate  apparatus  or  assess 
measurement  methods. 

KDn  Known  Duplicate:  A  second  analysis  of  a 

Reference  Material  (RM)  sample. 

LBn  I  ah  Rlank:  Blank  sample  to  detect  contami¬ 

nation  of  samples  in  lab. 

LRf)  I  ah  R«»nliratp:  SpBl  of  sample  to  check 

precision  of  analysis. 
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Matrix  Soflce:  A  notniaf  sample  with  a 
known  amount  of  Qgg^analyte  added  in  the 
lab  to  check  accuracy  of  analysis. 

Matrix  Soike  Duplicate:  The  second  of  a 
pair  of  matrix  spikes  to  check  precision  and 
accuracy  of  analysis. 


spike_val 

spiked  Parameter  Value. 


LDSH  2.11 
Tni 


I  was  included  here  in 


This  field  indicates  if  the  analyte  for  the  given 
analytical  result  record  is  a  surrogate  spike 
analyte. 


Definition 

Tne  analyte  is  a  surrogate  spike  for  this 
sample  and  tesL 

The  analyte  is  not  a  surrogate  spike. 


test_mthcl 

Analytical  Test  Method  Code. 
[VVL] 


units 

Units  of  Measure. 


[vvq 


ocument 


ersonnel. 


Sample  type 

Test  type 

Units 

Water 

inorganics,  metals 

MGA 

Water 

organics 

UGA. 

Water 

radioacltvity 

PCIA 

Water 

TCLP 

MGA 

Soil/sediment 

inorganics,  metals 

MGA<G 

SoiUsedimeni 

organics 

UG/KG 

Soil/sediment 

radioaaivity 

PCI/KG 

Soil/sediment 

TCLP 

MGA 

Soil  Gas 

GC.  GCA1S 

PP3 

Soil  Gas  1 

OVA  HNu  1 

PPM 

vaLid 

Validator  ID. 

[WLl 

The  value  to  be  used  by  each  validator  will  be 
provided  by  Jacobs  Engineering. 
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—  „-i.  ■  ■'  •  should  be  agreed  upon  by  and  provided  to 

V3l__C^U3  Jacobs  Engineering. 

Validator  Result  QualHier. 

Validating  firms  should  use  these  codes  to 
qualify  results  they  are  providing.  Note  that, 
although  this  is  a  required  field,  a  blank  value  is 
meaningful,  indicating  that  the  result  is 
unqualified. 

These  definitions  are  summarized  from  the  US 
SPA  CLP  National  Functional  Guidelines  for 
Organics  Data  Review  (Draft  12/90,  Revised 
S/91)  and  the  US  ERA  Laboratory  Data  Valida¬ 
tion  Functional  Guidelines  for  Evaluating  Inor¬ 
ganics  Analyses  (7/1/BB),  which  should  be 
considered  the  authoritative  definitions.  The 
codes  may  only  be  combined  as  shown. 

further  reason  codes  (or.sub^odes)  should  be 
stored  in  the  vaLqua/_rc  field.  -  • 

£1:^  Qualification 

U  Material  was  analyzed  for.  but  not  detected 

above  the  level  in  the  value  field.  The  va/os 
is  either  the  sample  quantitation  limit  or  the 
sample  detection  limit. 

J  The  analyte  was  posithrely  identified.  The 

value  is  an  estimated  quantity. 

.‘j  The  analysis  indicates  presumptive  evi¬ 

dence  for  a  tentative  identification  of  the 
analyte.  This  code  is  irtapplicable  lor  inor¬ 
ganic  results. 

.•;j  Tne  analysis  indicates  presumptive  evi¬ 

dence  lor  a  tentative  identification  of  the 
analyte.  The  value  field  holds  the  estimated 
quantity.  Tins  code  is  inapplicable  lor  inor¬ 
ganic  results. 

P,  The  data  are  unusable.  The  analyte  may  or 

may  not  be  present 

UJ  The  material  was  analyzed  for.  but  not 

delected  above  the  quantitation  fimit  The 
value  is  an,  estimate,  and  may  be  ^accurate 
or  imprecise. 

(blank)  Unqualified  result 

vsLquaLrc  .  . 

Validator  Qualifier  Reasort  Code. 

Validators  should  place  reasort  codes  or  sub¬ 
codes  for  the  codes  in  vaLqualin  this  field. 

There  is  no  WL  for  this  field,  but  all  values 
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Appendix  C — JEMS/IRPIMS 

cross-reference 


This  appendix  cross-references  JEMS  data  field  names  to.  where  applicable,  the  appropriate  Air 
Force  IRPIMS  field.  The  cross-reference  is  provided  to  provide  more  information  for  labs  on  field  con¬ 
tents  and  layouts. 

Further  information  on  the  IRPIMS  fields  can  be  found  in  the  IRPIMS  DLH. 


JEMS  field 

IRPIMS  file 

IRPIMS  field 

analyte 

BCHRES 

PARLABEL 

anl_type 

- 

- 

basis 

BCKTEST 

BASIS 

calib_ref 

comm_type 

comment 

c!imit_min 

climii_max 

control_num 

dcljlag 

detect 

BCHRES 

LABDL 

detect _sd 

BCHRES 

LABDLPRC 

dilution 

- 

- 

instnjment 

- 

- 

lab_anal_d 

BCHTEST 

ANADATE 

l3b_ar.al_l 

BCHTEST 

ANATIME 

Iab_b3tch 

BCHSAMP 

LABLOTCTL 

lat}_ex:rc_d 

BCHTEST 

EXTDATE 

lab_ex:rc_t 

BCHTEST 

EXTTIME 

labjd 

BCKTEST 

LABCODE 

lab_qjal 

.  -  . . . 

lab_qjal_o 

- 

- 

lab_recvd 

- 

•- 

lab_snum 

BCKTEST  LABSAMPID 

matrix 

max_rpd  ■ 

’*  • 

Damn 

BCHRES 

PARUN _ : 

panjnprc 

BCHRES 

PARUNPRC 

panrq 

BCHRES 

PARVQ 

pquant 

BCHRES 

PQLEVEL 

pquant_sd. 

BCHRES 

:PQLEVELPRC 

prep_mthd 

BCKTEST'.';; 

;:.^CODE:; 

oroi  num 

pvccode 

BCKTEST 

PVCCODE 

qcjype 

BCHSAMP 

SACODE 

sigdig 

BCHRES 

PARPRC 

spike_val 

BCHRES 

EXPECTED 

surrogate 

- 

- 

test_mthd 

BCHTEST 

ANMCODE 

units 

BCHRES 

UTMCODE 

valjd 

- 

• 

vaLqual 

- 

• 

val_qual_rc 

• 

- 

value 

BCHRES 

PARVAL 
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ATTACHMENT  2 

SHIPPING  REQUIREMENTS 

TO 


ANCHORAGE.  ALASKA 


JACOBS  ENGINEERiNG  GROUP  INC. 


r 


ATTACHMENT  2 


SHIPPING  REQUIREMENTS 


All  equipment,  materials,  and  supplies  required  during  the  1 994  field  effort  at  Eareckson 
AS  shall  be  classified  as  either  cargo  or  as  hazardous  cargo  as  defined  by  DOT  and  Air 
Force  regulations.  In  general,  reagents,  standards,  preservatives,  and  gases,  if 
required,  fall  into  the  latter  classification,  and  will  require  shipment  from  Elmendorf  AFB 
in  Anchorage,  AK,  to  Eareckson  on  a  military  cargo  only  aircraft.  Procedures  for  these 
materials  are  discussed  below. 

Standards.  Reagents.  Preservatives,  etc. 

•  Materials  shall  be  in  UN  boxes,  c  at  a  minimum,  labeled  with  UN  numbers. 

•  Material  Data  Safety  Sheets  (MSDS)  shall  accompany  each  type  of  chemical. 

•  Materials  shall  be  segregated  by  like/compatible  chemicals  and  bonded  on  pallets. 
Gases 


•  Cylinders  shall  be  rust  free. 

•  Cylinders  shall  have  outlet  port  plugged  with  plastic  cap. 

•  Cylinders  shall  have  metal  valve  covers. 

•  MSDS  shall  accompany  each  type  of  gas. 

•  Gases  must  be  segregated  by  gas  type  (flammable  and  nonflammable),  and 
bonded  together  on  pallets. 

Jacobs  personnel  will  arrange  for  delivery  of  all  standard  and  hazardous  cargo  from 
Anchorage  to  Eareckson  AS,  provided  the  cargo  is  received  in  Anchorage  by  22  July 
1994;  the  Subcontractor  is  responsible  for  shipment  to  Anchorage,  AK.  Jacobs 
anticipates  shipment  of  all  standard  cargo  on  weather  wrapped  pallets  using  mili'.ary 
aircraft.  Shipment  of  all  cargo  should  arrive  in  Anchorage  between  1 8  and  22  July  1 994 
at  the  follov/ing  address: 

Jacobs  Engineering  Group  Inc. 
c/o  Chris  Williams/Brent  Hudson 
500  L  Strept,  Suite  302 
Anchorage,  AK  99501 
(907)  278-9991 
(907)  276-0500 

All  hazardous  cargo,  with  the  exception  of  gases,  can  also  berrecelved  at  the  above 
address  provided  the  previously  discussed  procedures  are  met.  Due  to  the  weight  and 
volume  of  the  gases,  if  required,  arrangements  should  be  made  by  the  Subcontractor 
through  Jacobs  to  have  these  delivered  directly  to  Elmendorf  AFB  at  the  following 
address: 


(SS)  •AM.'iVUowVJun*  23.  IBM 


JACOBS  ENGINEERING  GROUP  INC. 


11th  CEOS/CEOR/Jacobs  Engineering  Group  Inc. 

21885  2nd  Street 
Elmendorf  AFB.  AK 
Attn:  Mark  Mobley 
(907)552-1617 

Because  outside  temporary  storage  will  be  required  prior  to  shipment  to  Eareckson  AS, 
the  pallets  of  gases  or  other  equipment  should  be  securely  covered  by  visqueen  or  an 
equivalent  material,  such  as  a  weather  proof  rap.  The  gases,  if  required,  should  also 
arrive  between  1 8  and  22  July  1 993. 


(SS)  •^M.S^nsOwUun«  23.  1994 


RacyeUd 
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SUBCONTRACT  MO. 
EXHIBIT  B 

DEUVERY  REQUIREMENTS 


1.0  WRnTEN  RECORDS 

The  Subcontractor  shall  provide  a  written  record  of  all  significant  conferences,  meetings, 
discussions,  telephone  conversations,  etc.  with  Government/Jacobs  representatives  relative  to 
this  Subcontract  in  which  the  Subcontractor  and/or  designated  representative (s)  thereof 
participated.  These  records  shall  be  dated  and  shall  identify  the  subcontract  number,  and 
paragraph  reference  if  applicable,  participating  personnel,  subject  discussed,  and  conclusions 
reached.  The  Subcontractor  shall  forward  to  the  Jacobs’  Subcontract  Manager  designated  in 
Section  II,  Article  IV,  as  soon  as  possible  (not  to  exceed  10  calendar  days),  a  reproducible  copy 
of  the  records. 

2.0  INSPECTION  AND  ACCEPTANCE 

2.1  Review  and  Deliverables.  The  deliverables  and  drafts  of  deliverables  will  be 
reviewed  by  Jacobs  for  content  and  adequacy. 

2.2  Deliverable  distribution  shall  be  in  accordance  with  Exhibit  D. 

2.3  Acceptance  will  be  made  in  writing  by  the  Jacobs’  Subcontract  Manager. 

3.0  DELIVERY  REQUIREMENTS 

3.1  The  Subcontractor  shall  furnish  in  accordance  wrth  the  Statement  of  Work,  Exhibit  A. 
all  necessary  personnel  and  equipment  to  accomplish  the  specified  work. 

3.2  A  data  package  deliverable  to  be  provided  by  the  Subcontractor’s  laboratory  shall 

include  the  following: 

•  Cross-reference  with  field  sample  ID  and  field  laboratory  ID,  if  applicable. 

•  Sample  result  summary  forms  to  include  detected  and  undetected  results  (detection 
limits).  The  sample  ID,  date  of  analysis,  dilution  factor  and  units  shall  be  included 
on  these  forms. 

3.3  No  later  than  45  days  after  the  completion  of  the  project,  the  laboratory  shall  provide 
a  complete  data  package  to  include  the  following: 

•  A  case  narrative  Ifsting  the  sample  analyses  performed  in  chronological  order,  a 
brief  description  of  analytical  methodology  and  quality  control  measures  and 
description  of  the  analytical  problems,  as  applicable.  The  case  narrative  may  be 
written  to  include  the  entire  field  laboratory  program. 

•  Copies  of  all  chain-of-custody  records. 
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•  Summary  torms  for  calibration  standard  ar«Jyses,  method  blank  summary  forms, 
matrix  spike  and  matrix  spike  duplicate  (MS/MSD)  summary  forms,  blank  spike  and 
blank  spike  duplicate  summary  forms  and  QC  sample  summary  forms. 

•  Hard  copies  of  all  raw  data. 

3.4  A  written  report  of  the  analytical  test  results,  along  with  all  applicable  laboratory 
QA/QC  data,  must  be  produced  WITHIN  THIRTY  (30)  DAYS  after  receipt  of  the 
sample  in  the  laboratory. 

4.0  DATA  DELIVERABLES 

Level  I:  The  price  listed  in  Section  II,  Article  VI  for  each  analytical  method  includes  the 
cost  of  processing,  reducing,  and  delivering  the  following  process  data: 

4.1  A  copy  of  the  signed  chain-of-custody  form  showing  date  and  time  of  sample 
receipt  in  laboratory. 

4.2  A  cross-reference  of  field  sample  number  to  laboratory  sample  number. 

4.3  A  cross-reference  to  identify  applicable  laboratory  QC  samples  with  the  field 
sample. 

4.4  A  glossary  to  define  the  symbols  and  terms  used  in  the  laboratory  report. 

4.5  Sample  collection,  extraction  and  analysis  data. 

4.6  A  list  of  the  instrument  and  method  detection  limits. 

4.7  A  list  of  practical  quantitation  limits. 

4.8  A  sample  data  summary  (the  analytical  results  of  the  sample) 

4.9  A  QA/QC  summary  report,  providing  o.  ta  on  method  blanks,  check  samples, 
surrogate  recoveries,  laboratory  duplicates,  matrix  spikes,  matrix  spike 
duplicates,  whichever  are  applicable  to  the  particular  method.  The  QA/QC 
summary  report  shall  also  list  laboratory  control  limits  and  discuss  the  corrective 
actions  taken  whenever  laboratory  control  limits  are  exceeded. 

4.1 0  For  GC  analyses,  a  separate  data  summary  report  shall  be  provided  for  each 
confirmational  analysis. 

Level  II:  Under  certain  circumstances,  the  government  may  require  a  process  report 
equivalent  .to  an  Environmental  Protection  Agency  (EPA)  Contract  Laboratory  Program 
(CLP)  report,  as  described  in  the  most  current  EPA  CLP  statement  of  work.  The  CLP 
process  report  requirement  is  an  incremental  cost  in  addition  to  providing  the  Level  I 
process  report  described  in  paragraph  above. 

6.0  STORAGE  REQUIREMENTS 


Laboratories  shall  archive  all  analytical  data  for  a  minimum  of  five  (5)  years. 
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SUBCOMTRACT  MO. 
EXHIBfT  C 

INVOICING  REQUIREMENTS 

1.0  INVOICING 


1 .1  The  Subcontractor  shall  submit  all  invoices  tor  payment  to: 


Ms.  Mary  Anne  Kaiser 
Subcontract  Administrator 
Jacobs  Enginet  ring  Group  Inc. 

600 1 7th  Street,  Suite  1 1 0ON 
Denver,  CO  80202 

1 .2  Payments  will  be  authorized  following  receipt,  inspection,  approval  and  acceptance 
of  Reports/Deliverables  by  Jaco:  s'  Program  Manager. 

1.3  Invoice  and  all  accompanying  back-ups  must  be  submitted  in  triplicate  unless 
otherwise  authorized  by  the  Subcontract  Manager.  Back-ups  shall  include  all  Chain- 
of-Custodies  for  each  sampling  method. 

1.4  Jacobs  shall  pay  the  Subcontractor  upon  submission  of  the  properly  completed 
forms  (see  2.0  below)  in  accordance  with  the  requirements  of  this  ^hiblt.  AH  other 
invoices  shall  be  returned  to  the  Subcontractor.  Improperly  completed  or  incomplete 
forms  are  also  subject  to  return  for  correction/completion. 

1.5  The  amounts  shall  be  computed  per  line  item  on  the  "Payment  Report"  sheet  as 
prescribed  in  Section  II,  Schedu’-"'  Article  VI,  including  description,  method  number, 
type  of  analysis,  unit  of  measure,  unit  price,  quantity,  and  extended  price  of  services 
performed. 

1.5  The  invoice  shall  include  the  name  and  address  of  the  Subcontractor  to  whom 
payment  is  to  be  sent  (must  be  the  same  as  that  in  the  Subcontract  or  in  a  proper 
notice  of  assignment). 

1.7  The  invoice  shall  include  any  other  information  or  documentation  required  by  other 
requirements  of  the  Subcontract  (such  as  evidence  of  shipment). 

2.:,  FORMS 

2.1  ~-ie  Subcontractor  shall  utilize  "Application  and  Certification  for  Payment"  and  Its 
continuation  sheet  "Payment  Report"  forms. 

2.2  Jacobs  "Final  Release  Form"  shall  be  submitted  with  the  Subcontractor’s  application 
for  final  payment. 
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ATTACHMENT  B. 
FINAL  RELEASE  FORM 


TO:  JACOBS  ENGINEERING  GROUP  INC. 
600  Seventeenth  SL,  Suite  1 1CON 
Denver,  CO  80202 
Attention:  Mary  Anne  Kaiser 

Subcontractor:  _ 

Subcontract  No.: _ 

Jacobs  Project  No. :  _ 


This  release  is  made  in  accordance  with  the  provisions  of  the  Subcontract  including  and  all 
Modifications  thereto. 

In  consideration  of  payments  made  heretofore,  or  to  be  made,  by  Jacobs  to  the  Subcontractor 
for  labor,  materials,  and  services  furnished  by  the  Subcontractor  in  the  performance  of  above 
referenced  Subcontract,  the  Subcontractor  hereby  unconditionally  releases  Jacobs,  the 
Customer  and  the  Owner,  their  officers,  agents,  employees,  assigns  or  heirs  from  any  and  aJI 
claims  whatsoever  arising  out  of,  or  during,  the  performance  of  said  Subcontract,  other  than 
such  claims,  if  any,  that  have  the  consent  of  Jacobs,  the  Customer  and  the  Owner  as  being 
specifically  excepted  from  the  terms  of  this  Release,  stated  as  follows:  (if  none,  so  stale) 


None 

Subcontractor  further  certifies  that  all  labor,  materials  and  services  furnished  in  connection  with 
the  performance  of  said  Subcontract  and  ail  applicable  state  and  federal  payroll  taxes  and 
payroll  insurance  have  been  paid. 

Executed  this _ day  of _ ,  1 9 _ . 

'.VITNESSES  (TWO  WITNESSES  REQUIRED):  By: 

1. _  _ 

Signature  Subcontractor 


Name 


Address 


Address 


2. 

Signature 

Signature 

Name 

Name 

Address 

Title 
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Commercial  Testing  &  Engineering  Company 
Environmental  Laboratoiy  Services 
Standard  Operating  Procedure 


1  S.O.P.  Title:  Gasoline  Range  Organics/  BTEX  for  Eareckson  .AFB/AFCEE  1 

Method  No:  AKlOl.0/8020 

Revision  No:  0  j 

General  Reference:  SW846 

Specific  Reference:  Ak.  101/EPA  8020  I 

CT&E  Branch  Number:  046 

Page:  1  of  11  | 

Approved  By  : 
Approved  By: 


Sec/Lyn  Supervisor 
Technic^al  Director 


Date: 

Date  Effective: 


i 


1.0.  SOP  Approval  and  Use 

This  SOP  has  been  peer  reviewed  for  compliance  with  referenced  method  requirements  and  the 
CT&E  Environmental  Laboratory  Services  quality  assurance  document.  Any  modifications  to  this 
S.O.P.  must  be  reviewed  and  approved  before  being  incorporated  into  this  updated,  consecutively 
numbered  revision. 


2.0.  Scope  and  Application: 

This  method  is  used  to  determine  the  concentration  of  gasoline  range  organics  and  various 
purgeabie  aromatics  in  water,  soil,  sludge  and  oils 


3.0.  Summary  of  Method: 

This  method  employs  a  gas  chromatograph  for  the  determination  of  volatile  petroleum  fractions 
such  as  gasoline  and  benzene,  toluene,  ethyl  benzene,  and  \7lenes.  Helium,  an  inen  gas,  is 
bubbled  through  a  5  ml  of  sample  e-xtract  and  reagent  water  or  water  sample  contained  in  a 
specially  designed  purging  chamber  at  ambient  temperature.  This  serves  to  transfer  purgeabie 
hydrocarbons  from  the  liquid  to  the  vapor  phase.  The  vapor  is  then  swept  to  a  sorbent  trap  where 
the  hydrocarbons  are  trapped.  Once  purging  is  complete,  the  trap  is  then  heated  and  back  flushed 
with  helium,  desorbing  the  hydrocarbons  onto  the  gas  chromatograph  column.  The  gas 
chromatograph  is  temperature  programmed  to  separate  the  hydrocarbons  that  are  then  detected 
with  a  photo  ionization  detector  (PID)  and  flame  ionization  detector  (FID)  in  series. 
Quantification  of  gasoline  range  organics  is  based  upon  the  FED  t^esponse  to  a  blended  commercial 
gasoline  standard. 


G;\DOCUME>msOP.DOT 


Commercial  Testing  &  Engineeiing  Company 
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Standard  Operating  Procedure 


1  S.O.P.  Title:  Gasoline  Range  Organics/  BTEX  for  Eareckson  AFB/AFCEE  I 

Method  No:  AKlOl.0/8020 

Revision  No:  0  i 

General  Reference:  SW846 

Specific  Reference:  Ak.  101/EPA  S020  I 

CT&E  Branch  Number:  046 

4.0.  Interferences: 


4.1.  Impurities  in  the  purge  gas  and  organic  compounds  outgassing  from  the  plumbing  ahead  of 
the  trap  account  for  the  majority  of  the  contamination  problems.  The  analytical  system  is 
demonstrated  to  be  free  from  contamination  under  the  conditions  of  analysis  by  running 
laboratory  reagent  blanks  each  day.  Teflon  tubing,  Teflon  thread  sealants  and  flow 
controllers  without  rubber  components  should  be  used  in  the  purge  and  trap  system  to  avoid 
contamination. 

4.2  Samples  can  be  contaminated  by  diffusion  of  volatile  organics  through  the  septum  seal 

during  shipment  and  storage.  A  trip  blank  for  every  ten  sample  prepared  from  reagent  water 
and  carried  through  the  sampling  and  handling  protocol  can  serve  as  a  check  on  such 
contamination. 


4.3 


Cariyover  contamination  can  occur  when  high  level  and  low  level  samples  are  sequentially 
analyzed.  The  sample  syringes  and  purging  device  are  rinsed  w'ith  reagent  water  between 
samples.  Following  unusually  concentrated  samples,  a  blank  is  run  to  check  for  cross 
contamination. 


4  4  High  levels  of  heavier  petroleum  products  such  as  diesel  fliel  may  contain  volatile 

components  producing  a  response  within  the  retention  time  range  for  gasoline.  Other 
organic  compounds  including  chlorinated  solvents,  ketones,  and  ethers  are  measurable  and 
GRO  results  include  these  compounds. 


5  0  Sample  Handling: 

Samples  are  received  from  clients  and  refrigerated  upon  arrival  at  4=C  until  analysis.  Sample 
custodian  is  responsible  for  tracking  the  samples.  All  soil  samples  are  e-xtracted  as  soon  as 
possible  after  reciept  and  analyzed  within  14  days  of  collection  date.  Soil  aliquots  for  volatiles  are 
removed  and  extracted  before  any  other  analyses  and  water  samples  are  refrigerated  in  a  location 
isolated  from  other  samples,  standards,  and  solvents. 
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6  0  Apparatus: 

6.1.  Glassware 

6.1.1.  40  ml  and  1 5  ml  glass  VOA  vials  with  Teflon-lined  septa  ?'^r{  screw  caps. 

6.1.2.  10  ml,  50  ml  and  100  ml  glass  class  A  volumetries  with  g  glass  stoppers. 

6.1.3.  1 8  X  1 50  mm  borosilicate  glass  Pyrex  disposable  culture  tubes.  (CAT  NO.  60S? "  - 
660) 

6.2.  Syringes 

6.2.1.  5  ml  Hamilton  1005TLL  Syringe.  (  Supelco  r^2-0999) 

6.2.2.  Micro  synnges:  10,  25,  50,  100,  500,  1000  uL.  (  Supelco,  Hamilton  1000  Seriesfl^ 
Gas  Tight,  High  Performance ) 

6  3.  Analytical  balance,  capable  of  accurately  weighing  to  the  nearest  0.0001  g  . 

6  4.  Stainless  Steel  Spatula  for  scooping  out  soil  samples. 

6  5  .Aluminum  weigh  dishes  for  percent  solids. 

6  6  Multi-Purging  Module,  01  Corporation  MPM  16 

6  .  Purge  and  Trap  Concentrator,  01  Corporation  4460A  with  ^3  Trap.  See  Table  I  for  4460A 
conditions. 

6  S.  Gas  Chromatograph,  Hewlett  Packard  5890  Series  II.  See  Table  2  for  temperature  program 
and  flow  rates. 

6.8. 1 .  Capillary  column,  J&W  DB624,  30M  x  0.53  mr'.  Column  performance  is  evaluated 
by  calculating  the  Separation  Number  of  nonane  and  octane. 


6.8.2.  Photo  ionization  Detector,  01  Corporation  4430. 

6.8.3.  Flame  Ionization  Detector,  01  Corporation  4410. 
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6.0.  Apparatus  (continued): 

6.8.4  Millenmum  2020  Ciiromatography  Wc'rI<s:.'’.:ion,  (  Waters  Division  of  MILLIPORE  ) 
for  data  retrieval,  archiving  and  manipuLinon  tor  equivalent). 


7.0.  Reagents: 

7.1.  Ottowa  Sand:  used  for  LCS,  solvent  .■’..•.d  soil  matrix  blanks. 

7.2.  Reagent  Water:  de  ionized  water  boiled  for  o:'.e  hour  to  remove  organic  components. 
Tested  to  ensure  no  components  are  above  MDL  of  analysis. 

7.3.  Methanol:  High  purity  for  purge  and  ir.ap  .•'.n.a'.ysis  Tested  to  ensure  no  components  are 
above  .MDL  of  analysis 

7  4  Stock  Standard  Solutions:  .All  standards  are  prep.ired  in  methanol  (7,2'  according  to  the 
guidelines  in  SWS46  Standards  are  stored  ur.hou:  head  space  in  vol;  eezer. 
Standards  are  made  up  every  six  months  a;;d  checked  regularly  to  assu; . .  ntegrity. 

7.4  1  Internal  Standard/  Surrogate  Standard  Ir.tcrn.-'l  Standard  used  fer  3T£X  .Analysis  '.s 

l-cholor-d-fluorobenzene  Surrog.ate  Stc.:'.dard  used  is  trifluorotolue''e  and  4- 
bromofluorobenzene. 

7.4  2  Continuing  Calibration  Verincatior.  st.ind.’.ru  i  CCV  );  The  gaso-ine  calibration 

standard  is  an  equal  weight  mixture  of  icce;  gasolines,  to  include  Mapco  Unleaded, 
Mapco  Leaded,  Tesoro  Unleaded  and  Tesoro  Super  Unleaded.  Make  up  working 
solution  at  a  concentration  of  about  20o  r.vz  1 

7  4  3  Continuing  Calibration  Verification  stand.ard  (  CCV  ):  The  BTEX  Calibration 

Standard:  Use  Restek  Corp.  Method  S020.A  Calibration  Mix  (Cat.  f?30064).  Make 
up  wor.king  standard  at  a  concentration  of  50  mg/1  for  each  component. 

7.4.4.  Laboratory  Control  Standard  (LCS)  Use  Restek  Corp.  Unleaded  Gasoline 

Composite  Standard  (Cat.  i?300S  1)  .Make  up  working  standard  at  a  concentration 
of  125  mg/I.  This  standard  is  run  several  times  on  a  mass  spec  to  quantitate  the 
BTEX  components  so  it  can  be  used  as  a  quality  control  check. 
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7.0.  Reagents: 

7.4.5.  Gasoline  .Mkane  Standard  (GAS);  Use  AccuStandard  Gasoline  Range 
Hydrocarbons  (GRH-OOIS).  Make  up  working  standard  at  a  concentration  of  10 
mg/1  for  each  component.  The  GAS  is  a  ten  component  blend  and  is  used  as  the 
window  defining  mix  for  GRO  and  the  LCS  for  BTEX. 

7.4.6.  Spike  Standard;  Use  Sigma- .-Udrich  Gasoline  (39,863-2)  Make  up  working 
standard  at  a  concentration  of  100  mg/1.  This  standard  is  also  run  by  mass  spec 
several  times  to  quantitate  the  BTEX  components  so  it  can  be  used  as  the  spike. 

7.4.7.  Normal  Alkane  Standard  (NAS);  This  standard  is  an  equal  weight  mixt'...'e  of 
hexane,  heptane,  octane,  nonane  and  decane.  This  standard  is  used  to  evaluate 
column  performance  by  calculating  the  separation  number  and  column  resolution 
Refer  to  section  12  for  separation  number  calculations. 


S  O.  Calibration: 

S.  1 .  The  GC  system  should  be  shoula  be  set  up  as  in  Section  6.  The  trap  should  be  conditioned 
for  at  least  10  minutes  prior  to  use  each  day  and  the  MPM  should  be  free  of  contamination 
It  is  helpfiil  to  run  a  series  of  blank  waters  overnight  before  calibrating. 

S.2.  Using  the  external  standard  calibration  procedure,  first  run  a  GRO  curve,  using  the  CCV,  of 
five  points  with  concentration  levels  above  the  detection  limit  and  covering  the  linear  range 
01  the  instrument  (  40  to  2000  ppb  ).  Then  run  a  BTEX  curve,  using  the  internal  calibration 
procedure,  of  five  points  (  1.25  to  200  ppb  for  each  component). 

8  11  Prepare  final  solutions  of  CCV  and  BTEX  Standard  directly  in  a  5  ml  glass  syringe 
and  add  10  ul  of  Internal  Standard/Surrogate  to  each  dilution.  Dilutions  are 
prepared  6y  filling  the  5  ml  syringe  with  blank  water  and  adding  standards  usi..g  a 
micro  syringe  inserted  beneath  the  water.  Inject  the  prepared  dilution  into  a  sparge 
tube  and  put  onto  the  MPM- 16.  These  steps  should  be  performed  as  quickly  as 
possible  to  reduce  loss  of  volatiles. 
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S  O  Calibration  (continued): 

S.3.  After  calibration  curves  are  run,  calculate  the  response  factors  and  their  %  Relative 

Standard  Deviations.  If  the  %  RSD  of  the  GRO  curve  is  less  then  25%  the  curve  can  be 
considered  linear  and  if  the  %RSD  of  each  BTEX  component  is  less  than  20%  the  curves 
can  be  considered  linear.  Use  the  average  response  factor  for  each  component  to  check  the 
daily  CCV  response  factors.  The  daily  CCV  response  factor  must  be  ±  25%  form  the  initial 
average  response  factor  for  GRO  and  +15%  for  each  BTEX  component. 

S  .4.  The  accuracy  of  the  calibration  curve  and  precision  of  the  instrument  must  be  confirmed  by 
running  the  LCS  four  times.  The  GRO  and  BTEX  components  should  be  +20%  of  the 
expected  concentrations.  Calculate  the  average  recovery  and  the  standard  deviation  for 
each  analyte. 

S  5.  At  the  start  of  each  work  day,  the  calibration  curve  for  GRO  is  verified  by  running  a 

continuing  calibration  standard  (CCV).  The  response  factor  of  the  CCV  must  be  +25%  of 
the  inital  calibration  average  response  factors.  BTEX  curves  are  verified  with  the  LCS  that 
is  run  every  ten  samples  and  at  the  end  of  each  run. 

S  6  Retention  Time  Windows:  During  the  72  hours  following  a  calibration  choose  three 

standards  (CCVor  LCS)  to  calculate  the  retention  time  windows  The  window  is  defined  as 
-  three  times  the  standard  deviation  of  the  absolute  retention  time  for  each  component.  If 
the  standard  deviation  for  an  analyte  is  zero,  use  +0.05  min.  as  a  retention  time  window 
The  retention  time  windows  are  calculated  whenever  a  new  column  is  installed  and  at  a 
minimum  of  once  a  year. 

S  7  The  GRO  Integration  Range  is  from  2-methyl  pentane  (C6)  to  l,2,4,trimethylben2ene(C9) 


9  u  Extraction:  (if  applicable) 

/ 

9  1 .  Water  samples  are  analyzed  directly  by  purge  and  trap.  5.0  ml  of  sample  is  collected  with  a 
glass  syringe.  If  a  sample  is  suspected  to  contain  gasoline  it  should  be  diluted  before 
running  to  prevent  any  contamination  of  the  purge  and  trap  system. 

9  2.  Soil  samples  are  extracted  with  5  ml  of  methanol  according  to  the  SOP  for  extracting 
volatile  samples. 

9  3  Oil  samples  are  extracted  in  the  same  manner  as  soils  but  weigh  out  one  gram  or  less  of 
sample. 
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10.0.  Analysis: 

10.1.  Bake  out  trap  daily  for  ten  minutes  prior  to  running  any  samples  and  clean  any  previously 
used  stations  on  the  MPM-16  with  two  rinses  of  o.'ganic  free  water. 

10.2.  Volatiles  are  introduced  into  the  gas  chromatograph  by  purge  and  trap(4460A)  and  analyzed 
with  a  PID  and  FID. 


10.2. 1.  For  water  and  water  soluble  waste  sanrples  Most  waters  can  be  analyzed  directly. 
Remove  the  plunger  from  a  5  ml  glass  syringe  and  rinse  with  reagent  water.  Rinse 
the  syringe  barrel  with  sample  water  a.nd  then  fill  the  syringe  to  overflowing. 

Replace  the  plunger,  compress  the  sample  forcing  out  any  trapped  air  and  measure 
out  5  ml.  Back  off  the  plunger  to  create  a  small  air  bubble  and  introduce  10  pi  of 
surrogate/internal  standard  into  the  water  Inject  sample  with  surrogate  and  internal 
standard  into  a  culture  tube  and  put  onto  .MP.M-16.  These  steps  should  be  . 

performed  as  quickly  as  possible  to  reduce  volatile  losses.  Save  excess  sample  in  af 
15  ml  glass  vial  with  Teflon  lined  septum  with  no  head  space.  Some  highly 
contaminated  samples  may  need  to  be  diluted  to  prevent  contamination  of  the  pruge 
and  trap  system. 


10.2.2  For  soil,  sludge  and  oil  samples  Rinse  the  barrel  of  a  glass  5  ml  syringe  with  reagent 
water  and  fill  the  syringe  with  5  ml  of  reagent  water  minus  the  amount  of  sample 
extract  to  be  added,  i.e  if  100  u!  of  soil  extract  is  to  be  used  adjust  the  reagent  water 
to  4  90  ml.  Add  10  ul  of  surrogate.^'interna!  standard  directly  to  the  syringe  in  the 
same  manner  as  for  a  water  sample  Then  add  the  aliquot  of  sample  methanol 
extract  to  the  reagent  water/surrogate.'interna!  standard  and  put  the  tube  on  the 
MPM-16.  The  maximum  amount  of  methanol  extract  that  can  be  added  is  100  pi. 
This  corresponds  to  a  detection  limit  of  1  00  ppm  for  soils.  Soils  are  reported  on  a 
dry  weight  basis,  therefore  the  percent  of  solids  must  be  determined  to  calculate  the 
dilution  factor. 

f 


10 


j 


Data  is  acquired  using  N'lillennium  software  .All  samples  need  to  be  listed  and  set  to  aquire 
on  the  Sample  Queue  screen  in  the  order  in  which  they  are  set  up  on  the  MPM-16.  The 
sample  list  also  needs  to  be  identified  on  the  Execute  Method  screen  and  started  then 
okayed. 
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10.0.  Analysis  (continued); 

10.4.  The  4460A  then  can  be  started  by  clicking  the  red  and  black  buttons  so  both  red  lights  are 
lit.  The  4460A  should  then  begin  to  purge  the  sample  on  the  station  numbered  on  the 
MPM-16  and  continue  through  dry  purge,  desorb,  bake  and  to  the  next  sample  on  the  next 
station.  The  4460A  program  and  temperatures  should  already  be  set  as  in  Table  1. 

10.5.  The  Gas  Chromatograph  will  begin  when  the  4460A  is  in  the  desorb  mode  and  runs  through 
the  temperature  program  listed  in  Table  2.  The  4460A  holds  the  ne.xt  sample  in  the  desorb 
ready  mode  until  the  GC  program  is  complete  and  the  oven  cools  to  the  initial  temperature. 

10.6.  Nlillenruum  aquires,  integrates  and  saves  the  results  for  each  sample.  If  any  components  are 
not  within  the  calibration's  range,  another  dilution  must  be  run  if  possible  without 
contaminating  the  GC  system. 


11.0  Qualitx- Control: 

11.1.  A  reagent  water  and  surrogate/intemal  standard  blank  is  analyzed  at  the  start  of  each 

working  day  to  show  the  purge  and  trap  system  is  contaminate  free.  All  components  should 
be  below  the  pracilcal  quantificatiun  limit. 

1 1.2  Blanks  should  also  follow  suspected  high  contaminated  samples  to  show  no  carrvover 
Blanks  should  be  run  on  stations  that  previously  contained  highly  contaminated  samples 
until  components  are  below  practical  quantification  limit 

11.3.  .A  GRO  CeV  is  analyzed  daily  to  confirm  the  calibration  curve.  The  GRO  concentration 
must  be  ±20  %  of  the  true  concentration  and  the  response  factor  must  be  j:25  %  of  the 
average  response  factor  from  the  initial  calibration. 

1 1 .4.  A  QC  sample  using  the  gasoline  alkane  standard  analyze  daily  to  check  the  BTEX 
calibration  and  establish  the  daily  retention  time  windows  for  both  BTEX  and  GRO.  The 
BTEX  concentrations  must  be  +20  %  of  the  true  concentrations  and  the  BTEX  response 
factors  must  be  +15  %  of  the  calibrations  average  response  factors. 

1 1.5.  .A  methanol/Soil  Blank  is  analyzed  daily  to  establish  that  the  methanol  used  in  exiracting 
samples  is  free  of  any  BTEX  and  GRO  components. 
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1  0  Quality  Control  (continued); 


1 1.6.  Every  twenty  samples  a  Spike  (25  ul  Spike  standard,  10  ul  Surrogate/Inremal  Standard,  and 
100  pi  blank  soil  extract)  and  Spike  Duplicate  are  analyzed.  The  concentrations  of  all 
components  should  be  ^20  %  of  true  concentrations  ( see  S020  Table  3  for  minimum  QC 
acceptance  criteria)  and  have  a  RPD  <25.  Monthly  a  spike  control  chan  must  be  created  for 
each  compound  including  UCL,  LCL,  average  and  daily  spike  concentrations. 

1 1.7.  Every  ten  samples  and  at  the  end  of  each  sequence  a  LCS  must  be  analyzed. The  Laboratory 
will  demonstrate  the  ability  to  meet  or  be  within  method  established  penormance  criteria. 
Method  established  criteria  will  be  used  to  evaluate  performance.  The  recovery  limits  will 
not  exceed  +20  %  of  the  true  concentration. 


!  I  .S. 


Surrogate  recoveries:  The  Laboratory  will  demonstrate  the  ability  to  meet  or  be  within 
method  established  performance  criteria.  Method  established  criteria  uill  be  used  to 
evaluate  performance.  The  recovery  limits  will  not  exceed  +20  %  of  the  accepted  value, 
surrogates  in  this  method  are  suseptable  to  matrix  interferance. 


Cnlculntions: 


.'  <:::i'.!nn  Factor  for  soils: 

wet  weight(g)  x  %  solids  =  True  weight(g) 
wet  weight(g)  -  true  weight(g)  =  moisture 


Dilution  Factor  =  moisture  +  5  ml  methanol 
True  weight 


X  5  mi  water 

ml  of  sample  exnract  added 


Dilution  Factor  for  oils: 

Dilution  Factor  =  5  ml  methanol  x 

wt  of  sample 


5  ml  water 

ml  of  sample  extract  added 


Final  Concentration: 

Final  concentration  =  solution  concentration  x  dilution  factor 


Solution  Concentration: 

Solution  concentration  is  determined  by  the  software  from  component  area  in  the  chromatogra 
and  the  calibration  linear  equation. 
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12.0.  Calculations  (continued): 


Separation  Number  for  Column  performance: 

SN  =  Retention  Time  of  octane  -  Retention  Ti"ie  ofr.on.nne _  -  1 

Width  of  nonane  at  1/2  height  +  Width  of  octane  at  1/2  height 


13.0,  Safety: 

The  toxicity  or  carcinogenicity  of  each  reagent  used  in  this  method  has  not  been  precisely  defined 
However,  each  chemical  compound  should  be  trc.atcd  as  a  potential  health  hazard.  Exposure  to 
these  chemicals  must  be  reduced  to  the  lowest  possible  level  by  whatever  means  available  A 
reference  file  of  material  safety  data  sheets  and  othe.'  sat'ety  information  is  available  in  the  QC 
office. 


14  0  Flowchart: 

See  attached  chan. 


15,0.  Current  ;M  I)L  Study; 

See  attached  study. 

16.0  Calibration  Curve: 

See  attached  curves.  ' 

17.0  Practical  Quantification  Limits: 

17.1  The  PQL  for  waters  is  0.020  mg/l.  The  PQL  for  soils  is  i.OO  mg/kg  (dry  weight). 
The  PQL  is  variable  due  to  sample  matrix. 
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18.0  Daily  Sequence  of  Events: 

18.1.  Review  previous  days  run  for  contaminated  stations  and  samples  requir.:.g  re-runs 

18.2.  Set  up  QC  run  for  the  day,  consisting  of 

a  Water  blank  -  to  ensure  the  water  being  used  is  not  contaminated 

b.  CVS  -  to  ensure  that  the  calibration  for  GRO  remains  valid. 

c  QC  -  to  ensure  that  the  calibration  for  BTEX  remains  valid 

d.  Matrix  Blank  -  to  ensure  that  the  methanol  used  for  extractions  is  not  contaminated 

0  Matrix  Spitce  -  to  ensure  repeatability  and  verify  the  calibration  is  acceptable  for  ^ 

extracted  soils.  ^ 

f  Matrix  Spike  Dup  -  to  ensure  repeatability  and  verify  the  calibration  is  acceptable  for 

extracted  soils. 


15. 3  Verify  that  the  QC  package  meets  QC  goals. 

Sample  analysis  begins  if  all  QC  meets  criteria.  If  problems  arise,  corrective  action  w!)  be 
taken  according  to  SOP  corrective  action  outline. 

15. 4  Set  up  sample  run  with  LCS  after  every  10th  sample  or  12  hours  after  CVS,  whichever  is 
earlier. 
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Approved  By: 
Approved  By: 


TechniiCal  Director 


Date:  S'  I  0 
Date  Effective: 


0  SOP  Approval  and  Use 

This  SOP  has  been  peer  reviewed  for  compliance  with  referenced  ineihod  requirements  and  the 
CT<ScE  Environmental  Laboratory  Services  quality  assurance  document.  Any  rriodifications  to  this 
S.O.P.  must  be  reviewed  and  approved  before  being  incorporated  into  this  updated,  consecutively 
numbered  revision. 


0  Scope  and  Application: 

Provides  a  GC  method  for  determinirg  the  concentration  of  diesel  range  organics  (C10-C24)  in 
•..a:er  and  soil  samples.  For  e.xample: 

Diesel  Fuel  ^  1  Jet  Fuel  .A  JA50  Crude  0:1  Desolvit 

Diesel  Fuel  #2  Jet  Fuel  B  JP4  Kerosene  Clean  Away 

Arctic  Diesel 


0  Suininarv' of  Method; 

This  standard  operating  procedure  provides  gas  chromatographic  conditions  for  the  analysis  of 
diesel  range  organics  (Extractable  Petroleum  Hydrocarbons).  Upon  completion  of  extraction 
procedures,  the  concentration  of  diesel  range  organics  are  determined  by  Gas  Chromatography 
emplo>ing  a  Flame  Ionization  Detector.  The  Laboratory  will  demonstrate  the  ability  to  meet  or 
be  within  method  established  performance  criteria.  Method  established  criteria  will  be  used  to 
evaluate  performance. 
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4.0.  Interferences: 

4.1.  Contamination  due  to  sample  carryover  can  occur  v.  henever  high-level  samples  are 
sequentially  analyzed.  To  reduce  carryover,  the  sample  syringe,  must  be  rinsed  out  between 
samples  with  solvent  (IvIeC12).  Whenever  a  highly  concentrated  sample  is  encountered  it 
should  be  followed  by  a  solvent  blank  to  check  for  cross  contamination. 

4.2.  Biogenic  organic  interferences  may  be  encountered  in  the  diesel  range,  especially  in  humic 
soils.  The  diesel  range  o.'’ganics  results  should  i.nciude  these  compounds  with  a  qualifier  of 
suspect  patterns. 


5.0.  Sample  Handling; 

5.1,  Water  samples  should  be  kept  in  a  one  liter  glass  Qorpak  bottle  and  soil  samples  should  b( 
kept  in  a  core  tube  or  glass  jar.  Both  should  be  cooled  to  four  degrees  Celsius 

5.2.  Samples  must  be  e,\^racted  within  seven  days  of  sampling  for  water  and  fourteen  days  for 
soil.  E.vtracts  must  be  analyzed  within  fony  days  following  extraction. 


6.0.  Apparatus: 

Instrument;  HP  5S90  Series  II  Gas  Chromatograph.  .-Vccessones.  JW  DB-5  Capillary'  Column 
30m  X  0.53  mm  ID,  1.5  micron  film  thickness,  S  n'P  min  helium  carrier,  20  mPmin  make-up. 
Flame  Ionization  Detector  with  30  ml/min  hydrogen,  a.-.d  430  mi/min  air.  HP  Chemstation  Data 
System. 


7.0.  Reagents: 

7. 1  Ottowa  sand:  used  for  LCS,  solvent  blanks  and  soil  matrix  blanks. 

7.2.  Solvents:  Acetone,  Methylene  Chloride,  Methanol.  .ACS  reagent  grade  solvents  must  be 
used  in  all  tests  unless  otherwise  indicated. 

7.3.  Sodium  Sulfate  (Anhydrous).  Granular.  Heat  treated  in  a  shallow  tray  at  400  C  for 
minimum  of  four  hours  to  remove  phihalates  and  other  interferences. 
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7.0.  Reagents  (continued): 

7.4.  Stock  Standards;  Stock  standards  are  prepared  by  diluting  commercial  diesel  or  petroleum 
products  from  neat.  Transfer  the  stock  standard  solution  to  a  Teflon  screw  cap.  Store  at 
four  degrees  C.  Stock  standard  solution  should  be  checked  frequently  for  signs  of 
degradation  or  evaporation,  especially  prior  to  preparing  calibration  standard  from  them. 
Stock  standards  must  be  replaced  after  six  months,  or  sooner,  if  comparison  with  check 
standards  indicates  a  problem. 

7.5.  Calibration  Standards;'  A  minimum  of  five  calibration  standards  for  each  parameter  of 
interest  should  be  prepared  through  dilution  of  the  stock  standards  with  methylene  chloride. 
One  of  the  concentrations  should  be  above,  but  near  the  method  detection  limit.  The 
remaining  concentration  levels  should  correspond  to  the  expected  range  of  concentrations 
found  in  real  samples  or  should  define  the  working  range  of  the  GC.  Calibration  solutions 
must  be  replaced  after  three  months,  or  sooner,  if  comparison  with  check  standards 
indicates  a  problem. 

7.6  Surrogate:  The  analyst  should  monitor  the  performance  of  the  e.xtraction,  cleanup, 

analytical  system,  and  the  eflfectiveness  of  the  method  in  dealing  with  each  sample  matrix. 
This  is  done  by  spiking  each  sample,  blank,  spike,  spike  duplicate  and  LCS  with  Onho- 
Terphenyl  (OTP)  surrogate. 

7.7.  Reagent  Storage  and  ShelfLife;  All  stock  and  working  solutions  are  to  be  kept  on  the 
treezer  when  not  in  use.  After  each  use  the  meniscus  is  to  be  marked  and  dated  on  the  vial 
to  show  any  evaporation.  If  concentration  of  a  standard  is  suspected,  the  solution  should  be 
discarded  After  three  months  any  working  solution  should  be  discarded. 

7.5.  Disposal  of  Reagents;  Submit  waste  reagents  and  standards  to  hazardous  waste  officer. 


8.0.  Calibration; 

S.  1 .  Establish  gas  chromatographic  operating  parameters  equiv^ent  to  those  indicated  in  section 
four.  Prepare  calibration  standards  as  indicated  below  and  calibrate  using  the  external 
standard  technique. 
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S  0  Calibration  (continued): 


5.2.  Stock  Standards;  Prepare  a  stock  standard  solution  by  blending  equal  weights  of  DFl,  DF2. 
Arctic  Diesel  or  kerosene.  Transfer  the  stock  standard  solution  to  a  Teflon  lined  screw  cap 
bottle.  Store  at  four  degrees  Celsius.  Stock  standards  must  be  replaced  after  one  year,  or 
sooner,  if  comparison  with  check  standards  indicates  a  problem. 

5.3.  Calibration  Standards:  A  minimum  of  five  calibration  standards  should  be  prepared  through 
dilution  of  the  stock  standard.  The  concentrations  of  the  standards  should  include  a  point  - 
near  the  Instrument  PQL  and  should  define  the  working  range  of  the  detector. 


S.4.  The  calibration  method  will  be  done  by  the  external  standard  method.  The  following  criteria 
will  need  to  be  met  for  the  calibration  to  be  considered  valid. 


S.4.1 


The  %  RSD  for  the  average  response  factors  for  the  calibration  standards  will  be  1 
than  20%. 


S.4.2  The  corrolation  coefficient  of  the  best  fit  line  will  be  greater  than  0.995 
S  4.3  The  above  criteria  will  also  apply  to  the  surrogate  calibration. 


K.xiraction: 


9  I  Soil  sample  extraction:  Equipment:  Soxhlet  apparatus,  Turbo  Vap  tubes,  shon  stem  funnel, 
water  bath  temperature  controlled  at  50  degrees  C  and  a  pressure  between  10-14  psi. 


9.1.1.  Weigh  out  1 0-50  grams  of  soil  into  a  weighing  dish.  Weigh  out  a  percent  solids 

sample.  Weigh  out  10-50  grams  of  blank  soil  for  a  blank,  spike,  and  spike  duplicate 
once  per  day  or  once  per  20  samples,  whichever  comes  first.  For  each  sample  note 
in  the  lab  book  if  a  hydrocarbon  odor  or  biogenics  are  present  or  if  the  sample  is 
clay. 


9.1.2. 

9  1.3. 


Mix  muffle  fumaced  sodium  sulfate  with  the  soil  sample  to  dry  it.  The  sample 
should  have  a  dry,  granular  consistency. 


All  glassware  that  comes  in  contact  with  the  sample  must  be  blanked  before  it  can 
used.  Blank  glassware  by  rinsing  with  Methanol  then  MeCb  txvice.  Save  the 
second  MeCl2  rinse  as  a  glass  blank. 
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9.0.  Extraction  (continued): 

9.1.4.  Pour  dried  sample  into  a  Thimble  which  has  been  baked  for  15  minutes.  (  The 
thimbles  are  baked  to  remove  pthalates 

9.1.5.  Fill  the  blanked  round  bottom  flask  with  approximately  300  ml  of  methylene 
chloride.  Also  add  two  blanked  boiling  beads.  Connect  concentrator  to  flask. 

9.1.6.  Add  one  ml  0-Terphenyl  surrogate  (6C0  ug,'ml)  to  each  sample.  Add  one  ml  of  the 
blend  spike  solution  (4000  ug/ml)  to  the  spike,  spike  duplicate  and  LCS  samples. 

9.1.7  Place  thimble  which  holds  sample  into  the  appropriate  concentrator.  Concentrator 
apparatus  should  be  numbered  with  sa.T.plc  iD. 

9. 1  .S  .Add  one  mi  of  OTP  surrogate  working  so'.unon  to  each  sample,  spike,  spikedup, 
LCS,  and  blank  directly  into  the  thimble 

9.1.9  Place  each  soxhlet  apparatus  on  hotplate  and  connect  to  the  cooling  system  Be  sure 
the  cooling  system  is  in  operation  before  the  hotplates  are  turned  on. 

9  110.  Reflux  samples  for  at  least  four  hours 

9. 1 . 1 1  .Ail  glassware  that  comes  in  contact  with  the  sa.m.ple  must  be  blanked  before  i:  can  be 
used.  Blaruk  glassware  by  rinsing  with  Methanol  then  MeCb  twice.  Save  the 
second  MeCl2  rinse  as  a  glass  blank. 

9.1.12.  .After  refluxing  decant  the  sample  into  a  bla.nked  Turbo  Vap  tube  through  a  funnel 
containing  glass  wool  and  muffle  fumaced  sodium  sulfate.  Rinse  the  soxhlet 
apparatus  >vith  two  small  portions  (20  mis)  of  MeCb  and  decant  rinsing  into  the 
funnel.  Rinse  funnel  with  additional  MeCb 

9.1.13.  Concentrate  the  samples  to  a  final  volume  of  1 .0  mis  in  Turbo  Vap  apparatus. 

9. 1 . 14.  Enter  percent  solid  values  in  the  lab  book  and  calculate  sample  dry  weights  and 
dilution  factors.  Submit  an  auto  sample  vial  of  the  final  extract  along  with  a  copy  of 
the  appropriate  paperwork  to  the  instrument  analyst.  Save  an  additional  auto  sample 
vial  as  an  archive  and  store  in  the  archive  refrigerator. 
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9.0.  Extraction  (continued): 

9.1.15.  Rinse  all  used  glassware  with  methanol  to  remove  any  contaminants  before  giving  it 
to  the  dishwasher. 


9.2.  Water  Sample  Extraction:  Equipment:  2000  ml  separatory  funnel  for  each  sample,  1000  ml 
graduated  cylinder,  along  with  all  of  the  glassware  necessary  for  a  soil  extraction. 


9.2.1.  If  more  than  one  liter  of  sample  is  provided,  use  an  entire  liter  ( 1 000  mJs)  for  the 
extraction.  If  less  than  one  liter  of  sample  is  provided,  do  not  archive  any  of  the 
sample,  but  use  the  entire  amount.  Mark  the  meniscus  on  the  original  sample  jar  and 
pour  the  sample  into  the  separatory  funnel. 


o  n 


Ail  glassware  must  be  blanked  before  it  can  be  used.  Blank  glassware  by  rinsing 
with  Methanol,  MeCl2  twice.  Save  the  second  MeCb  rinse  as  a  glass  blank. 


9.2.3.  Prepare  a  blank,  spike,  and  spike  duplicate  using  1000  mJs  ofDI  water  Extract  one 
per  day  or  one  per  twenty  samples,  whichever  is  greater.  Add  one  ml  O-Terp.nenyl 
surrogate  (600  pg/ml)  to  every  sample.  To  the  spike,  spike  duplicate  and  LCS  add 
one  ml  of  the  blend  solution  (4000  ug/ml). 


9.2  4.  Add  60  mis  ofMeCl2  to  the  original  sample  jar,  rinse  and  pour  the  MeCb  into  the 
sample  in  the  separatory  funnel.  Fill  the  original  sample  jar  with  water  to  the  mark 
made  for  the  meniscus  of  the  original  sample.  Pour  this  water  into  a  graduated 
cylinder  and  record  the  volume  of  sample  used  for  the  extraction. 
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9  0  Extraction  (continued): 

9.2.5  Shake  the  separatory  funnel  for  two  minutes,  venting  frequently.  Let  stand  for  ten 
minutes  to  ensure  complete  separation.  Drain  the  lower  layer  (MeCb)  into  a  labeled 
Turbo  Vap  tube  through  a  funnel  packed  with  glass  wool  and  muffle  fumaced 
sodium  sulfate.  Rinse  the  sodium  sulfate  twee  with  small  amounts  of  MeCb. 

9.2.6.  If  an  emulsion  layer  thicker  than  one  inch  is  present,  drain  the  emulsion  into  Teflon 
centrifuge  vials  and  centrifuge  to  obtain  separation.  Put  the  aqueous  layer  back  into 
the  separatory  funnel  and  the  MeCl2  layer  into  the  Turbo  Vap  tube. 

9.2.7.  Repeat  the  extraction  process  two  more  times,  each  time  collecting  the  MeCb  layer 
into  the  Turbo  Vap  tube. 

9.2.8  Concentrate  the  sample  to  a  final  volume  of  1.0  mJs. 

9.2.9.  Place  samples  in  auto  sample  vials  and  submit  them  to  the  analyst  along  with  the 
completed  paperwork.  Save  an  additional  auto  sample  vial  as  an  archive  and  the 
remaining  extract  in  a  scintillation  vial  in  the  archive  refrigerator.  Do  the  numbering 
of  sample  glassware  one  at  a  time  and  double  check  all  the  numbers/labels  in  order 
to  avoid  sample  switch. 


19  ! .  Data  Acquisition;  Samples  are  placed  in  auto  injector  vials,  sealed  and  loaded  sequentially 
into  the  sample  trays.  The  software  allows  the  analyst  to  input  for  each  sample,  the  name  of 
the  sample,  the  instrument  method  and  multiplier.  Sequences  must  be  acquired  into  a 
subdirectory  denoted  by  the  date  of  analysis. 

I 

10  2.  Data  analysis;  Retention  time  windows  are  checked  against  the  alkane  reference  standard 
for  that  analytical  batch.  Peaks  which  fall  within  this  window  are  tentatively  identified  as 
diesel  range  organics.  Attached  is  a  sample  data  package. 

10  3.  Post  analysis;  Retain  auto  sample  vials  for  thirty  days  and  extract  archives  for  one  year. 
Dispose  of  extracts  as  chlorinated  waste. 
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11.0.  Quality  Control: 

11.1.  Continuing  Calibration  Verification  Standard  (  CCV );  The  blend  of  diesel  range 
components  ( DFl,DF2,and  kerosene  )  will  be  run  every  24  hours  to  verify  the  initial 
calibration.  The  acceptance  criteria  is  less  then  25%  RPD  of  the  daily  response  factor  from 
the  initial  calibration  average  response  factor . 

1 1.2.  Surrogates;  The  analyst  should  monitor  the  performance  of  the  extraction,  cleanup, 

analytical  system,  and  the  effectiveness  of  the  method  in  dealing  with  each  matrix  by  adding 
to  each  sample,  matrix  spike,  spike  duplicate,  matrix  blank  and  LCS  the  Ortho-Terphenyl 
(OTP)  surrogate.  The  Laboratory  will  demonstrate  annually  the  ability  to  meet  or  be  within 
method  established  performance  criteria.  Method  established  criteria  will  be  used  to 
evaluate  performance.  The  recovery  limits  will  not  exceed  60%  -  130%  in  water  and  50%  - 
140%  in  soil.  ^ 

11.3.  Laboratory  Control  Sample  ( LCS  );  The  laboratory  control  sample  will  be  a  blend  of  the 
same  diesel  range  components  as  the  CCV,  but  blended  independently.  This  is  done  since 
there  is  no  separate  source  for  these  components  available.  The  LCS  will  be  carried  through 
the  extraction/analysis  process  with  the  samples.  Blank  soil  or  client  sample  will  be  used  for 
the  LCS  when  soils  are  analyzed.  The  Laboratory  will  demonstrate  annually  the  ability  to 
meet  or  be  within  method  established  performance  criteria.  Method  established  criteria  will 
be  used  to  evaluate  performance.  The  limits  will  not  exceed  -i-/-  25%  recovery  from 
accepted  concentration.  LCS  frequency  will  be  every  twenty  project  samples,  or  every  24 
hours  . 

1 !  4  Spike/Spike  Duplicates:  In  order  to  monitor  matrix  effects  on  the  method,  a  known 

concentration  of  method  analytes  must  be  added  to  two  aliquots  of  a  matrix.  This  must  be 
performed  every  twenty  samples  extracted/analyzed  or  on  a  daily  basis.  The  Laboratory  will 
demonstrate  annually  the  ability  to  meet  or  be  within  method  established  performance 
criteria  (  ADEC  QAPP  for  UST  sites  ).  Method  established  criteria  will  be  used  to  evaluate 
performance.  The  limits  will  not  exceed  60%  -  130%,  with  a  relative  percent  difference  of 
30%  in  water  and  50%  -  140%  with  a  relative  percent  difference  of  40%  in  soil. 
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11.0.  Quality  Control  (continued): 

1 1.5.  Laboratory  Control  Standard;  A  mix  of  all  alkanes  from  and  including  CIO  to  C24  A 
certified  diesel  standard  is  also  acceptable.  The  laboratory  control  sample  will  be  run  at  a 
frequency  of  1  every  24  hours  and  at  the  end  of  the  24  hour  sequence.  The  Laboratory  will 
demonstrate  annually  the  ability  to  meet  or  be  within  method  established  performance 
criteria.  Method  established  criteria  will  be  used  to  evaluate  performance.  The  limits  will 
not  exceed  75%  to  125%. 


12.0.  Calculations: 

Let  X  =  Concentration  of  the  sample  in  pg/ml  or  mg/kg  (dry  weight). 

X  -  R.F.(from  5  point  calibration )  x  (Area )  (Dilution  factor) 

13.0.  Safety: 

13.1.  The  toxicity,  or  carcinogenicity,  of  each  reagent  used  in  this  method  has  not  been  precisely 
defined.  However,  each  chemical  compound  should  be  treated  as  a  potential  health  hazard. 
General  laboratory  safety  practices  must  be  followed  at  all  times. 

13.2.  References; 

13.2.1.  ADEC  Draft,  method  for  the  determination  of  Diesel  Range  Organics. 

13.2.2.  ADEC  UST  Draft  Quality  Assurance  Program  Plan, 

r 

13.2.3.  US  EPA  SW  846  Modified  8100  Method. 

13.2.4.  US  EPA  SW  846  Method  8000. 

13.2.5.  US  EPA  SW  846  Chapter  Two. 
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14.0.  Flow  Chart: 

See  Attached. 

15.0.  Current  MDL  Study: 

See  Attached. 

16.0.  Calibration  Curve: 

See  Attached. 

17.0.  Practical  Quantification  Limits: 

For  soil  it  is  4.00  mg/Kg,  for  water  it  is  0.100  mg/Liter.  PQL  are  variable  due  to  sample  matrix. 


O:\DOCVMEST\SOTJX3T 


Commercial  Testing  &  Engineeriag  Company 
Environmental  Laboratory  Services 
Standard  Operating  Procedure 


S.O.P.  Title:  Extractable  Diesel  Range  Organics  for  Eareckson  AFB/AFCEE  f 

Method  No:  AK102 

Revision  No:  0  1 

General  Reference:  EPA  SW846 

Specific  Reference:  ADECAK102 

CT&E  Branch  Number:  046 

Page:  11  of  12 

ISO  Daily  Sequence  of  Events  for  EPH  Analytical  Batch: 

18.1.  If  necessary  change  injection  liner  and  septa.  Run  4  MeCl2  blanks  after  the  change  to 
insure  no  artifacts  are  present  from  the  new  liner  or  septa. 

18.2.  Run  MeCl2  instrument  blank  to  prove  GC  System  is  free  from  contamination. 

18.3.  Run  C10-C24  alkane  standard  to  verify  integration  window. 

18.4.  Run  blend  ofDFl,  DF2,  Arctic  Diesel  or  Kerosene  to  check  initial  calibration  (CCV). 

18.5.  Run  surrogate  calibration  check. 

1 8.6.  Run  extraction  glassware  blank. 

18.7.  Run  extraction  solvent  blank. 

IS.S.  RunLCS. 

18  9.  Run  Matrix  spike. 

18  10.  Run  Matrix  spike  duplicate. 

1 S  1 1 .  Sample  analysis  begins  if  all  QC  meets  criteria.  If  problems  arise,  corrective  actions  will  be 
taken  according  to  laboratory  QAPP  corrective  action  outline. 
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Samples 

Aqueous,  Solid,  Fuels 


Aqueous  (a) 


Solid  (b) 


Fuels  (c) 


MeC12  Extraction 
Method  3510 


MeCl2  Extraction 
Methods  3540/3510 


MeC12  Method  3 5S0  ImL 
or  Igm  to  10  mL  solvent 


(1)  one  Liter 

Extract  3  times  with  60  mL 
portion  solvents 


IfSoxhlet;  10-30gm 
solid  and  300  mL  solvent 
or  If  sonication:  1  gm  solid 
and  10  mL  solvent 


Turbo  Vap 
Concentration 


Turbo  Vap  Tube 
Concentration 


GC  FID  Analysis 


GCFID 
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1  0  SOP  Approval  and  Use 

This  SOP  has  been  peer  reviewed  for  compiiance  with  referenced  method  requirements  and  the 
CT&E  Environmental  Laboratory  Services  quality  assurance  document.  Any  modi£caiions  to  this 
S.O.P.  must  be  reviewed  and  approved  before  being  incorporated  into  this  updated,  consecutively 
numbered  revision. 


2.0  Scope  and  Application; 

This  GC  method  provides  for  determining  the  concenuation  of  residual  range  organics  (C25  to 
C45)  in  soil  samples.  Target  products  of  this  method  include  motor  oil,  lubricating  oil,  and  other 
heavy  petroleum  products.  ADEC  established  PQL  for  this  method  is  1 00  mg/kg  in  soil  (dry 
wicghi). 


3  0  Summary  of  Method: 

This  standard  operating  procedure  provides  gas  chromatographic  conditions  for  the  analysis  of 
residual  range  organics.  Upon  completion  of  extraction  procedures,  the  concentration  of  residual 
range  organics  are  detemuned  by  Gas  Chromatography  employing  a  Flame  Ionization  Detector. 
The  Laboratory  will  demonstrate  the  ability  to  meet  or  be  within  method  established  performance 
criteria.  Method  established  criteria  will  be  used  to  evaluate  performance. 
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4  0.  Interferencet: 

4  1 .  Contammadon  due  to  sample  carryover  can  occur  whenever  high-level  samples  are 

sequentially  analyzed.  To  reduce  carryover,  the  sample  syringe  must  be  rinsed  out  between 
samples  with  solvent  (MeC]2).  Whenever  a  highly  concentrated  sample  is  encountered  it 
should  be  followed  by  a  solvent  blank  to  check  for  contaminauon. 

4  2.  Biogenic  organic  interferences  may  be  encountered  in  the  residual  range,  especially  in  humic 
soils  The  residual  range  organics  results  should  include  comments  for  suspect  patterns. 

5  O  Sample  Handling: 

5.1.  Samples  must  be  cxuacicd  within  founecn  days  of  sampling  for  soil.  Extracts  must  be 
analyzed  within  fony  days  following  extraction 

6.0.  Apparatus: 

Instrument:  HP  5890  Scries  IT  Gas  Chromatograph.  Accessories;  JW  DB-Sht  Capillary  Column 

30m  X  0  323  mm  ID  or  JW  DB-5ht  1 5m  x  0  25mm  ID.  flame  ionization  detector.  HP 

Chemstation  Data  System. 

7  0.  Reagents: 

7  1  Blank  soil  (  granusol  silica  quartz  Ag  )  used  for  LCS.  soil  matrix  blanks,  and  matrix  spikes 

7  2.  Solvents;  Carbon  Disulfide  and  Methylene  Chlonde  ACS  reagent  grade  solvents  should  be 
used  in  all  tests. 

7.3.  Sodium  Sulfate  (Anhydrous).  Granular.  Heat  treated  in  a  shallow  tray  at  400  C  for 
minimum  of  four  hours  to  remove  phthalates  and  other  organic  interferences. 

7  4  Stock  Standards.  Stock  standards  are  prepared  by  diluting  neat  material  or  certified 

solutions.  These  standards  are  stored  at  four  degrees  C.  Stock  standard  solution  should  be 
checked  irequently  for  signs  of  degradation  or  evaporation,  especially  prior  to  preparing 
calibration  standard  from  them.  Stock  standards  must  be  replaced  after  six  months,  or 
sooner,  if  comparison  with  check  standards  indicates  a  problem. 
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7.0  Rcagents(continued): 

7  5.  Surrogate.  (  n<Triconiane-d62  )  The  analyst  should  monitor  the  performance  of  the 

extraction,  cleanup,and  analytical  system.  This  is  do;.;;  by  spiking  each  sample,  blank,  spike, 
spike  duplicate  and  LCS  with  the  dTC  surrogate. 

7  6  Reagent  Storage  and  ShelfLife:  All  stock  and  working  solutions  should  be  stored  at  4 
degrees  C  when  not  in  use.  Alter  each  use  the  meniscus  is  to  be  marked  and  dated  on  the 
vial  to  show  any  evaporation,  if  concenuation  of  a  standard  is  suspected,  the  solution 
should  be  discarded.  Alter  six  months  any  working  solution  should  be  discarded. 

7  7  Disposal  of  Reagents:  Submit  waste  reagents  and  standards  to  hazardous  waste  officer. 

S  O  Calibration: 

8  1  Establish  gas  chromatographic  operating  parameters  equivalent  to  those  indicated  in  seil^ 

four.  Prepare  calibration  standards  as  indicated  in  AK103  9  2. 1  using  30w,  40w,  and  50w 
motor  oils  Calibrate  using  the  external  standard  technique. 

8  2.  Calibration  Stock  Standard:  Prepare  the  calibration  standard  stock  solution  by  blending 
equal  volumes  of  30w,40w,and  50  w  motor  oils.  The  blend  of  componeis  is  then  dilut^  m 
methylene  chlonde. 

8  3  Calibration  Standards:  A  minimum  of  three  calibration  standards  should  be  prepared 
through  dilution  of  the  calibration  stock  standard  The  concentrations  of  the  standards 
should  include  a  point  below  the  Af  CEE  PQL  and  the  other  calibration  levels  should  define 
the  linear  range  of  the  detector. 

8  4  The  following  criteria  will  need  to  be  met  for  all  method  calibrations. 

8  4  .1  The  %  RSD  for  the  average  response  factors  for  the  calibration  standards  will  be  les 
than  25%.  If  the  less  than  2S%  is  met  the  average  R.F.  can  be  substuted  for  a 
calibration  curve  and  linearity  thru  the  origin  can  be  assumed. 

8.4  2  The  R^  coefficient  of  the  best  fit  line  will  be  greater  than  0.995  if  a  linear  calibration 
curve  is  used. 
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0  Extraction: 

9  I  Soil  sample  extraction:  Equipment;  Soxhlet  apparatus,  Turbo  Vap  tubes,  short  stem  tunnel, 

water  bath  temperature  controlled  at  SO  degrees  C  and  a  pressure  between  10  •  14  psi 

9  1.1.  Decant  any  excess  water  from  the  sample,  weigh  out  10-50  grams  of  soil  into  a 

weighing  dish.  Weigh  out  a  percent  solids  sample.  Weigh  out  lO-SO  grams  of  blank 
soil  for  a  blank.  LCS,  spike,  and  spike  duplicate  once  per  day  or  once  per  20 
samples,  whichever  comes  first  For  each  sample  note  in  the  lab  book  if  a 
hydrocarbon  odor  or  biogenics  are  present  or  if  the  sample  is  clay. 

9  1.2.  Mix  mu£Qe  fumaced  sodium  sulfate  with  the  soil  sample  to  dry  it.  The  sample 
should  have  a  dry,  granular  consistency. 

9  1.3  All  glassware  that  comes  in  contact  with  the  sample  must  be  blanked  before  it  can  be 
used.  Blank  glassware  by  rinsing  with  Methanol  then  MeCh  twice  Save  the 
second  MeCh  rinse  as  a  glass  blank. 

9  14  Pour  dried  sample  into  a  Thimble  which  has  been  baked  for  !  5  minutes.  (  The 
thimbles  are  baked  to  remove  pthalates. 

9  15  Fill  the  blanked  round  bottom  flask  with  approximately  300  ml  of  methylene 
chloride  Also  add  two  blanked  boiling  beads.  Connect  concentrator  to  flask 

9  1  6  Place  thimble  which  holds  sample  into  the  appropriate  concentrator  Concentrator 
apparatus  should  be  numbered  with  sample  ID. 

9  1.7  Add  one  ml  dTC  surrogate  solution  to  each  sample,  blank,  LCS,  spike,  and  spike 
duplicate. 

9. 1 .8  Add  one  ml  of  the  LCS  standard  solution  to  the  spike,  spike  duplicate  and  LCS 
samples. 

9.1.9  Place  each  soxhlet  apparatus  on  hotplate  and  connect  to  the  cooling  system.  Be  sure 
the  cooling  system  is  in  operation  before  the  hotplates  are  turned  on. 

9.110.  Reflux  samples  for  at  least  four  hours. 
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0.0.  Extraction  (continued): 

9. 1 . 1 1 .  All  glassware  that  comes  in  contact  with  the  sample  must  be  blanked  before  it  can  be 
used.  Blank  glassware  by  rinsing  with  MetJianol  then  MeCl2  twice.  Save  the 
second  MeCh  rinse  as  a  glass  blank. 

9  112.  After  refluxing  decant  the  sample  into  a  blanked  Turbo  Vap  tube  through  a  funnel 
containing  glass  wool  and  muiQe  mmaced  sodium  sulfate.  Rinse  the  soxhlet 
apparatus  with  two  small  portions  (20  mJs)  of  MeCb  and  decant  rinsing  into  the 
flinnel.  Rinse  funnel  with  additional  MeCb 

9. 1 . 1 3.  Concentrate  the  samples  to  a  final  volume  of  1  0  mis  in  Turbo  Vap  apparatus.  If  a 
precipitate  forms  or  the  extract  stops  concentrating,  the  final  volume  will  be  higher  ( 
5  -  10  mis ). 

9. 1 . 14.  Enter  percent  solid  values  in  the  lab  book  and  calculate  sample  dry  weights  and^l^ 
dilution  factors.  Submit  an  auto  sample  vial  of  the  flnai  e.xtraci  along  with  a  copy  of 
the  appropnate  paperwork  to  the  instrument  analyst 

9  1 .  IS  Rinse  all  used  glassware  with  methanol  to  remove  any  contaminanu  before  giving  it 
to  the  dishwasher. 

10  0  Analysis: 

10  1.  Data  Acquisiuon  Samples  are  placed  in  auto  injector  vials,  sealed  and  loaded  sequemially 
into  the  sample  trays.  The  software  allows  the  analyst  to  input  for  each  sample,  the  name  of 
the  sample,  the  instrument  method  and  multiplier  Sequences  must  be  acquired  into  a 
subdirectory  denoted  by  the  date  of  analysis 

1 0.2.  Data  analysis.  Retention  time  windows  are  checked  against  the  alkane  reference  standard 
for  that  anatyiical  batch  (  C25  to  C44  ).  All  peaks  resolved  and  unresolved  which  elute  fror 
the  start  of  C25  to  the  end  of  C44  axe  tentatively  identified  as  residual  range  organics.  The 
time  window  within  this  alkane  group  is  used  for  ail  calibration  and  quantitation. 

Integration  will  be  done  by  horizontal  baseline  projection  from  the  C2S  peak.  No  correctioi 
for  baseline  rise  will  be  done. 


10  3  Post  analysis:  Retain  auto  sample  vials  for  forty  days.  Dispose  of  extracts  as  chlori; 
waste  after  this  time. 
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1 1  0  Quality  Conirol: 

111  Continuing  Calibration  Verificauon  Standard  (  CCV )  The  blend  of  residual  range 

components  (  30w.  40w,  SOw  oil )  will  be  run  every  24  hours  to  verity  the  initial  calibration. 
Tlie  acceptance  criteria  is  less  then  25%  Difference  of  the  daily  response  faaor  from  the 
initial  calibration  average  response  factor 

1 1 .2.  Surrogates;  The  analyst  should  monitor  the  performance  of  the  extraction,  cleanup, 

analytical  system,  and  the  efteettveness  of  the  method  in  dealing  with  each  matnx  by  adding 
to  each  sample,  matrix  spike,  spike  duplicate,  matrix  blank  and  LCS  the  dTC  surrogate. 

The  Laboratory  will  demonstrate  annually  the  ability  to  meet  or  be  within  method 
established  peiformance  criteria.  Since  no  method  established  criteria  is  available  at  this 
time,  the  recovery  limits  for  AK102  will  be  used.  The  recovery  will  not  exceed  50%  -  140% 
in  soii. 

113  Laboratory  Control  Standard  The  laboratory  control  standard  will  be  a  blend  of  the  same 
residual  range  components  as  the  CCV,  but  blended  independently.  This  is  done  since  there 
IS  no  separate  source  for  these  components  available  .  The  laboratory  control  standard  will 
be  run  at  a  frequency  of  I  per  20  samples  and  at  the  end  of  the  24  hour  analytical  sequence 
The  Laboratory  will  demonstrate  annually  the  ability  to  meet  or  be  within  method 
established  performance  enteria  Method  established  criteria  will  be  used  to  evaluate 
performance.  The  limits  will  not  exceed  75%>  to  I25*/o 

11.4  Laboratory  Control  Sample  (  LCS  );  The  laboratory  control  sample  is  a  Blank  soil  or  a 
client  blank  sample  to  which  the  laboratory  control  standard  has  been  added.  The  LCS  will 
be  earned  through  the  exiraction/analysis  process  with  the  samples  The  Laboratory  will 
demonstrate  annually  the  ability  to  meet  or  be  within  method  established  performance 
criteria.  Method  established  criteria  will  be  used  to  evaluate  performance.  Since  no  method 
esublished  criteria  is  available  at  this  time,  the  recovery  limits  for  AK102  will  be  used  The 
limits  will  not  exceed  +/-  25%>  recovery  from  accepted  concentration.  LCS  frequency  will 
be  one  for  every  extraction  batch  of  no  more  then  twenty  project  samples. 

1 1 .5.  Spike/Spike  Duplicates;  In  order  to  monitor  matnx  effects  on  the  method,  the  LCS  must  be 
addH  to  two  aliquots  of  a  matrix.  This  must  be  performed  every  extraction  batch  of  no 
more  then  twenty  samples.  The  Laboratory  will  demonstrate  annually  the  ability  to  meet  or 
be  within  method  established  pcrfonnance  criteria  (  ADJdC  QAPP  for  UST  sites  ).  Method 
established  criteria  will  be  used  to  evaluate  performance.  Since  no  method  established 
criteria  is  available  at  this  time,  the  recovery  limits  for  AK102  will  be  used.  The  limits  will 
not  exceed  50%  -  140%  with  »  relative  percent  difference  of  40%  in  soil. 
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12  0  Calculations: 

Let  X  =  Concentration  of  the  sample  in  pg/inl  or  mg/kg  (dry  weight). 

X  =  R.F.(from  multi-point  calibration  )  x  (Area  )  (Dilution  factor) 


1.’  0  Safety: 

13  1  The  toxicity,  or  carcinogenicity,  of  each  reagent  used  in  this  method  has  not  been  precisely 
defined  However,  each  chemical  compound  should  be  treated  as  a  potential  health  hazard 
General  laboratory  safety  practices  trust  be  followed  at  all  times 


13.2.1  AOEC  Draft,  method  for  the  determination  of  Residual  Range  Organics. 
1 3 .2.2.  ADEC  UST  Draft  Quality  Assurance  Program  Plan. 

13.2.3  US  EPA  SW  846  3540 

13  2  4  US  EPA  SW  846  Method  8000. 

i3.2.5.  US  EPA  SW  846  Chapter  Two. 

14.0.  Flow  Chart:  See  attached 


15.0.  Current  MDL  Study:  not  available  at  this  time 
16.0.  Calibration  Curve:  See  attac  ed 


17  0.  Practical  Quantifleatiou  Limits: 

For  soil  it  is  100  mg/Kg  dry  weight  basis.  PQL  are  variable  due  to  sample  matrix. 
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18.0.  Daily  Sequence  of  Evenu  for  RRO  Analytical  Batch: 

18  1  If  necessary  change  injeaion  liner  and  sepia  Run  4  MeCh  blanks  after  the  change  to 
insure  no  artifacts  are  present  from  the  new  liner  or  septa. 

1 8.2.  Run  MeCh  instrument  blank  to  prove  GC  System  is  free  from  contamination 

18.3  Run  C25-C44  alkane  standard  to  veniy  integration  window 

18.4.  Run  blend  of  30w,  40w,  50w  motor  oil  to  check  uiitial  calibration  (CCV). 

18.5.  Run  surrogate  calibrauon  check. 

18  6.  Run  extraction  glassware  blank. 

18.7.  Run  e.xtraction  solvent  blank. 

1  S.8  Run  Laboratory  control  standard 
18  9.  Run  Laboratory  control  sample. 

IS  10  Run  Matrix  spike. 

18.11.  Run  Matrix  spike  duplicate. 

18. 12.  Sample  analysts  begins  if  all  QC  meets  cniena  if  problems  arise,  corrective  actions  will  be 
taken  according  to  laboratory  QAPP  corrective  acuon  outline. 

18  13  .  Run  Laboratory  control  standard  at  the  end  of  the  analytical  sequence. 
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Standard  Operating  Procedure 

S.O.F.  Title;  Extractable  Residual  Range  Organics  for  aFCEE _ 

Method  No:  AK103 _ Revition  No:  0 _ 

General  Reference;  EPA  SW846 _ Specific  Reference:  ADECAK103 

CT&E  Branch  Number;  04d _ Page: _ 9 _ of  9 


Samples 
Solid,  Fuels 


Solid  (b) 


MeCI2  Extraction 
Methods  3540/3510 


Oils 

(c) 

McC12  Method  3580  ImL 
or  Igm  to  10  mL  solvent 

IfSoxhlet;  10-50gm 
solid  and  300  mL  solvent 
orlf  sonicaiion.  Igm  solid 
and  10  mL  solvent 


GCFTD 


Turbo  Vap  Tube 
Concentration 


GCFTD 
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SGS  GROUP  CODE  OF  PRACTICE 

As  the  world  leader  in  the  inspection  business,  members  of  the  SGS  Group  should 
project  and  live  up  to  an  image  of  an  organization  whose  professionalism  and 
integrity  can  be  relied  upon  by  the  Clients  we  serve,  the  authorities  in  the  countries 
in  wnich  we  operate  and  by  the  financial  and  other  institutions  who  handle  our 
documents. 

The  quality  of  our  services  must  be  of  the  highest  order.  This  covers  all  aspects 
of  our  operations:  Commercial,  Administrative  and  Technical. 

Quality  is  a  corporate  commitment  within  the  SGS  Group.  It  is  the  individual  and 
joint  responsibility  of  all  employees  of  the  SGS  Group. 

There  are  ten  basic  rules  to  remember  at  ail  times: 

1.  As  leaders  in  our  profession,  we  must  not  only  think  but  a'*;©  act  as  the  best 
and  therefore  provide  a  superior  Quality  of  service. 

2.  Minimizing  risks  and  protecting  Client's  interests  is  our  "raison  d’etre”  (reason 
for  existence). 

3.  Only  work  which  can  be  competently  and  professionally  handled  by  the 
resources  available  to  the  organization  should  be  sought  and  accepted. 

4.  We  must  avoid  the  SGS  Group’s  being  placed  into  a  position  of  conflict  of 
interest  when  carrying  out  our  tasks  on  behalf  of  Clients. 

5.  We  must  work  to  recognized  standards.  Company  practices  and  respect  all 
legitimate  instructions  from  Clients. 

6.  We  have  to  keep  Clients  informed  without  delay  of  all  major  developments 
and  issue  complete,  factual  and  unambiguous  reports  promptly. 

7.  The  confidentiality  of  information  must  be  respected  at  all  times. 

8.  All  employees  must  act  loyally  and  honestly  in  carrying  out  the  policy  and 
instructions  of  the  SGS  Group  and  not  undermine  its  image  or  reputation  in 
any  way. 

/ 

9.  We  must  rectify  shortcomings  and  take  action  to  correct  situations  which  cause 
unsatisfactory  performance. 

10.  To  be  and  to  remain  the  best,  we  have  to  be  innovative  arid  adapt  our  services 
to  Clients’  needs  without  compromising  the  Quality  of  our  services. 
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Q.UALITY  POLICY 

“Q.UALITY  IS  OUR  BUSINESS” 

Commercial  Testing  &  Engineering  Co.  is  totally  committed  to  the  policy  of  providing 
our  clients  with  QUALITY  services  and  products,  that  conform  to  valid,  mutually- 
agreed  requirements,  so  that  we  are  recognized  as  the  leader  in  client  satisfaction 
in  each  of  our  markets. 

Each  of  us  is  personally  responsible  for  the  QUALITY  of  his  ov/n  work.  This  means 
knowing  and  understanding  the  requirements  of  each  task  we  undertake,  doing 
the  job  right  the  first  time,  and  initiating  action  to  change  requirements  which  are 
invalid  or  cannot  be  met. 

To  accomplish  this  we  will; 

1.  Implement  Total  Quality  Management  practices  and  conform  to  the  SGS  Group 
"Code  of  Practice”. 

2.  Regard  QUALITY  management  as  critical  to  business  success,  and  hold 
employees  at  all  levels  accountable  for  QUALITY. 

3.  Continuously  measure  the  progress  we  are  making  in  meeting  valid  client 
requirements  and  expectations. 

4.  Provide  the  specific  means  by  which  all  employees  can  freely  identify  and 
eliminate  obstacles  to  improving  the  QUALITY  of  their  own  work. 

5.  Train  all  employees  in  the  principles  and  methods  of  QUALITY  improvement. 

6.  Involve  all  employees  as  active  participants  in  a  team  effort,  based  on  mutual  trust 
and  respect,  to  continuously  improve  our  service  and  product  QUALITY  through 
Total  Quality  Management  practices. 

7.  Recognize  both  individual  and  group  QUALITY  improvement  achievements. 


M.A.  Hildon,  Ph.D. 
President 
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5633  B  Street 
Anchorage.  AK  99518-1600 
Tel;  (907)  562-2343 
Fax:  (907)  561-5301 


August  9,  1994 


Ms.  Gloria  Beckman 
Jacobs  Engineering  Group  Inc. 

600  Seventeenth  Street,  Suite  llOON 
Denver,  CO  80202 

Dear  Gloria, 


Commercial  Testing  &  Engineering  Co.  would  like  to  request  the  following  variances  from  the 
AFCEE  1993  Handbook  for  the  Granite  Mountain  project: 

1)  The  laboratory  cannot  meet  the  SW8260  minimum  water  response  factor  (0.25) 
requirement  for  bromoform.  The  laboratory  purges  1 5  milliliters  (mis)  of  sample  in  an 
effort  to  generate  lower  detection  limits  that  cannot  be  obtained  by  purging  5  mis. 

The  minimum  response  factor  can  be  obtained  when  purging  5  mis.  Purging  more 
sample  decreases  the  purge  efficiency  of  the  purge  and  trap  system  for  some  anal>ies. 
The  laboratory  can  meet  a  minimum  response  factor  of  0. 1 8  when  purging  1 5  mis. 

The  EPA  contract  written  specifically  for  low  level  water  analysis,  25  mis  purge 
volume,  requires  a  minimum  response  factor  of  0.05  for  bromoform. 

2)  Chlordane  and  toxaphene  laboratory  control  samples  (LCSs)  will  not  be  analyzed 
unless  the  associated  SW8080  samples  have  positive  results  for  these  compounds.  If  a 
positive  result  for  either  of  these  compounds  is  detected,  the  associated  samples  \\ill 
be  reextracted  with  the  required  LCS  and  reanalyzed  wthin  SW8080  specific  hold 
times. 

3)  The  SW8080  aroclors,  1260,  1254,  and  1242  are  routinely  analyzed  as  continuing 
calibration  verification  (CCV)  and  LCS  samples.  The  remaining  four  aroclors  will  be 
included  as  CCVs  and  LCSs  only  when  the  associated  SW8080  samples  have  positive 
results  for  these  compounds.  If  a  positive  result  for  these  compounds  is  detected,  the 
associated  samples  will  be  reextracted  with  the  required  LCS  and  reanalyzed  within 
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SW8080  specific  hold  times.  Additionally,  the  laboratory  will  provide  documentation 
that  details  the  retention  time  windows  and  responses  initially  established  for  all 
SVV8080  aroclors  prior  to  the  analysis  of  any  samples. 

*})  For  inorganic  analysis  of  As,  Cr,  and  Pb  the  low  standard  of  the  multipoint  calibration 

curve  will  be  at  the  PQL  specified  in  the  AFCEE  1993  Handbook.  For  organic 
analyses  the  calibration  standards  will  be  at  levels  in  accordance  with  SW846 
guidelines  or  Alaska  methods  when  applicable  (See  attached  table  of  calibration 
ranges). 

5)  The  laboratory  cannot  meet  the  1993  AFCEE  Handbook  PQLs  for  SW8260  water 
samples.  The  laboratory  can  meet  the  1993  PQLs  for  SW80 10/8020.  The  Laboratory 
requests  that  AFCEE  SW80 10/8020  PQLs  be  substituted  for  AFCEE  SW8260  PQLs. 

6)  The  laboratory  does  not  routinely  analyze  for  1-Chlorohexane  by  SW8260.  The 
laboratory  requests  that  this  compound  be  removed  from  the  AFCEE  SW8260  target 
compound  list. 


The  following  are  State  of  Alas. .a  hydrocarbon  requirement  variances. 

1 )  The  AklOl  field  surrogate,  4-bromofluoroben2ene,  will  not  be  added  to  the  samples  in 
the  field  as  required  by  the  method.  The  surrogate  will  be  added  by  the  analyst  prior 
to  the  sample  analysis  in  the  fixed  laboratory.  ^ 

2)  .AklOl  soil  samples  will  not  be  methanol  preserved  in  the  field  as  required  by  the 
method.  The  soil  samples  will  be  extracted  by  the  laboratory  prior  to  sample  analysis. 

3)  Second  column  confirmation  is  an  SW846  requirement  for  G.C.  analysis.  However, 
second  column  confirmation  is  not  required  for  multi-component  G.C.  analytes  and 
will  not  be  performed  for  positive  identification  of  AklOl  GRO  results.  This  is  not  a 
requi.  :ment  of  the  QAPP  adde;.dum  or  of  AklOl  method. 

-J)  Second  column  confirmation  is  an  SW846  requirement  for  G.C.  analysis.  However, 
second  column  confirmation  is  not  required  for  multi-component  G.C.  analytes  and 
will  not  be  performed  for  positive  identification  of  Akl02  DRO  results.  This  is  not  a 
requirement  of  the  QAPP  addendum  or  of  Akl02  method. 

5)  The  BTEX  by  8240  soil  samples  will  not  be  methanol  preserved  in  the  field  as  required 
by  the  State  of  Alaska  for  BTEX  samples  associated  with  petroleum  contaminated 
sites.  The  laboratory  will  purge  5  grams  of  the  soil  samples  in  order  to  achieve  the 
.AFCEE  required  detection  limits.  If  an  extraction  is  performed,  the  extraction 
multiplication  factor  will  raise  the  soil  PQLs  above  the  AFCEE  required  maximum 
detection  limits.  Methanol  extractions  will  only  be  performed  on  soil  samples  by  the 
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laboratory,  when  target  compounds  exceed  calibration  range  or  interferences  from 
other  compounds  will  affect  target  analyte  detection.  The  extraction  is  needed  to 
dilute  these  compounds  into  the  instrument  linear  range. 


The  following  are  Jacobs  requirement  variances. 

1)  The  laboratory  requests  the  following  data  points  be  waived  for  the  JEMs 
Deliverables. 

a)  Result  Uncertainty  (PARUN) 

b)  Parameter  Uncertainty  Significant  Figures  (PARUNPRC) 

c)  Detection  Limit  Significant  Digits  (DETEC_SD) 

d)  Practical  Quantification  Significant  Digits  (PQUANT_SD) 


Sincerely, 


Cindy  HSle 

Quality  Control  Manager 
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Calibration  Table 


Analysis 

Concentration  fPPM) 

PQL 

soil 

PQL 

water 

Akl02 

10 

50 

400 

800 

1500 

4000 

4.0 

(50:10) 

0.1 

(1000:10) 

Pesticide 

0.01 

0.05 

0.1 

0.5 

1.0 

0.002 

(50:1) 

0.0001 

(1000:1) 

PCB 

0.1 

1.0 

5.0 

10 

25 

50 

0.02 

(50:1) 

0.001 

(1000:1) 

SVGA 

20 

50 

SO 

120 

160 

200 

2.0 

(50:1) 

0.1 

(lOOO.i) 

Analysis 

Concentration  fPPB) 

8240 

(VKA  Instr.) 

5 

10 

50 

70 

100 

8240 

(VJA  Instr.) 

5 

10 

50 

100 

150 

AKIOI 

45.6 

228 

456 

683 

1140 

2280 

S260 


0,5 


1.0  5.0  10  20 


'/oinKw 


Commercial  Testing  &  Engineering  Co. 

Environmental  Laboratory  Services  WMrnmnrjrMmm 


5633  B  StrMt 
Anehong*,  AK  99518*1600 
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August  19, 1994 


Ms.  Gloris  Becknum 
Jacobs  En^eering  Group  Inc. 

600  Seventeenth  Street,  Suite  1  lOON 
Denver,  CO  90202 

Dear  Gloria, 

Commercial  Testing  &  En^eering  Co.  would  like  to  request  the  following  additional  variances 
from  the  1993  IRP  AFCEE  Handbook  for  the  Granite  Mountain  project. 


SW  6010  Analysis: 


1) 


We  are  unable  to  meet  the  Handbook  PQLs  for  Be.  The  IDL  determined  using  reagent 
water  is  below  the  PQL;  however,  the  presence  of  interfering  analytes  typically  found  in 
environmental  samples  makes  it  necessary  to  raise  the  PQL.  We  are  requesting  a  PQL  for 
Be  of  0.010  mg/L  in  water  and  1  mg/Kg  in  soil. 


2)  Naturally  occurring  levels  of  Ca  and  Na  are  much  greater  than  the  AFCEE  PQLs,  and  are 
common  background  contaminants.  We  are  requesting  a  PQL  for  Ca  of  0.20  mg/L  in 
water  and  20  mg/Kg  in  soil.  We  are  requesting  a  PQL  for  Na  of  0.50  mg/L  in  water  and 
50  mg/Kg  in  soil. 

3)  W’e  are  unable  to  meet  the  PQL  for  Zn  due  to  background  contamination.  We  are 
requesting  a  PQL  for  Zn  of  0.050  mg/L  in  water  and  5  mg/Kg  in  soil. 


Sincerely, 

Quality  Coar^rol  Manager 
cc:  Jacobs  file 
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APPENDIX  B 

IrwtnictiofM  for  the  Use  of  Immunoaesay  FMd  Test  Kits  for  TPH  and  PCB 

Screening 


(55)  29. 1904 


Final 

I^Bcycted 
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PETRO  RISC® 
SOIL  TEST 
SYSTEM 


RAPID  IMMUNOASSAY  SCREEN 

User's  Guide 

#  Multiple  Level  Test 


This  method  correctly  identifies  95%  of 
samples  that  are  petroleum  fuels-free  and 
those  containing  10  ppm  gasoline  and  15 
ppm  for  other  petroleum  fuels.  A  sample 
that  develops  less  color  than  the  standard  is 
interpreted  as  positive.  It  contains  petroleum 
fuels.  A  sample  that  develops  more  color 
than  the  standard  is  interpreted  as  negative. 
It  contains  less  than  10  ppm  gasoline  or  15 
ppm  other  petroleum  fuels. 

IMPORTANT  NOTICE 


This  test  system  should  be  useu  oiily  under 
the  supervise  of  a  technically  oualified 
individual  who  is  capable  of  understanding 
any  pote.itial  health  and  environmental  risfc 
of  thio  product  as  identified  in  the  product 
literat-jre.  The  components  must  only  be 
used  for  the  analysis  of  soil  samples  for  the 
presence  of  pecroleum  hydrocarbons.  After 
use,  the  kits  n  ust  be  disposed  of  in 
accordance  with  applicable  federal  and  local 
regulations. 


TROUBLE  SHOOTER  GUIDE 


Wash  Step.  lack  of  vigorous  washing  may  reP""  5n  false  positives  or  negatives 
depending  on  vvhether  the  wash  error  was  committed  on  standard  or  sample  tubes. 
Solution:  make  sure  that  the  operator  washes  four  times  viggrouslY- 
Pipette  Calibration-  an  out-of<»llbratlon  pipette  may  result  in  false  positives  or  negatives 
depending  on  whether  the  amount  is  greater  or  less  than  the  specified  transfer  volume. 
Solution:  check  the  calibration  at  least  daily  and  after  any  extreme  mechanical  shock 
(such  as  dropping).  An  indication  that  the  pipette  is  out  of  calibration  is  if 
the  gold  barrel  is  loose  and  will  turn.  (When  set  on  30  pi  there  should  be  about 
1M  of  an  Inch  between  the  white  plunger  and  the  end  of  the  clear  pipette  tip.) 

Air  bubbles  in  the  pipette  or  diluter-  the  presence  of  air  bubbles  in  the  pipette  tip  when 
transfering  extracts  may  result  in  false  positives  or  negatives  depending  on  whether  the 
error  was  committed  on  standard  or  sample  tubes.  Solubon:  quickly  examine  the  pipette 
tip  each  time  an  aliquot  is  withdrawn  and  go  back  to  the  source  and  take  another  aliquot 
to  displace  the  bubble  if  neccessary.  Bubbles  in  the  diluter  can  be  in  the  tip  or  plunger 
assembly. 

Mixing-  lack  of  thorough  mixing,  when  instructed,  can  cause  inconsistent  results. 
Solution:  observe  the  mixing  times  in  the  instructions  and  to  mix  with  sufficient  force  to 
ensure  that  the  liquid  is  mixed. 

Timing-  it  important  to  follow  the  timing  steps  in  t*. 2  instructions  carefully.  The  incubation 
step  in  the  antibody  tubes  can  vary  a  bit  without  harm  to  the  test  (±  5  minutes).  The  color 
development  step  timing  is  critical  and  should  be  no  less  than  2  minutes  and  no  greater 
than  3  minutes. 

:  Addition  of  Drops-  it  is  important  tO‘  carefully  count  the  drops  added  in  the  color 
development  steps.  The  addition  of  ±1  drop  to  the  instructed  5  drops  can  •  cause 
variability  in  the  results  RIGHT  AROUND  THE  DETECTION  LEVELS  OF  INTEREST. 
One  drop  less  would  result  in  a  darker  color  (a  less  dilute  solution)  which  could  result  in  a 
false  negative.  One  drop  more  could  result  in  a  lighter  color  (a  more  dilute  solution)  and 
result  in  a  false  positive. 

Wiping  the  Tubes-  wiping  of  the  tubes  should  be  done  before  they  are  read  in  the 
spectrophotometer  because  smudges  and  fingerprints  on  the  tubes  can  give  potentially 
false  negative  readings. 

Mixing  Lot  #’s-  never  mix  lots!  Each  kit’s  components  are  QC’d  together  for  opt.mal 
performance  and  may  give  inaccurate  results  with  the  components  from  other  kits,  that 
are  not  of  the  same  lot  #.  Also,  the  user  must  NEVER  mix  components  from  different 
types  of  kits  (ex:  Retro  kit  buffer  tubes  can’t  be  us*-d  with  a  PAH  kit). 

Storage  and  Operating  Temperatures-  iemperature  requirements  are  very  important 
and  should  be  strict  y  adhered  to.  This  information  can  be  found  in  the  kit  User's  Guide. 
Shelf-life-  each  k!*  iibel  contains  the  kit  expiration  date.  To  achieve  accurate  results, 
Kits  must  be  used  y  .or  to  expiration. 


READ  TO  AVOID  COSTLY  MISTAKES 


SAMPLE  DILUTION  DIAGRAM 

1.  The  sample  dilution  procedure  in  the  Instructkms  is  for  standard  detection  levels.  The  foBowing 
diagram  represents  the  sample  dilution  procedure  for  ail  other  detection  levels 

2.  Your  kit  may  include  extra  dilution  arr^Mles  to  reach  high  detection  levels. 

3.  EVERY  AMPULE  PROVIDED  MUST  BE  USEDl 

If  there  are  any  questions  concerning  the  rfflution  procedure  please  call  Technical  Services 
before  running  the  samples  to  help  avoid  cos^  mistakes. 

1-800-242-7472  or  919^941-5509  (X144, 148  or  149). 


EXAMPLE: 


Lowest  ppm  Intermediate  ppm  Highest  ppm 


Dilu  n 
Ampules 


NOTE:  YOUR  ORDER  MAY  INCLUDE  ADDIPONAL  AMPULES  IN  ORDER  TO  ACHIEVE  YOUR 
TEST  LEVELS.  ALWAYS  TRANSFER  FILTERED  SAMPLE  TO  THE  DILUTION  AMPULE 
LABELLED  WITH  THE  LOWEST  PPM  LEVEL  AND  THEN  TRANSFER  FROM  IT  TO  THE  NEXT 
HIGHER  LEVEL  DILUTION  AMPULE  . 


WORKSTATION  SET-UP 


READ  ALL  aVSTRUCnOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


WORKSTATION  SET-UP 


0*1  rwl 


READ  BEFORE  PROCEEDING 

•  Follow  diagram  above  to  setup  workstation. 

•  Items  that  you  will  need  that  are  not  provided  in  the  test  kit 
include: 

a  permanent  marking  pen,  laboratory  tiss  le  (or  paper 
towels),  a  liquid  waste  container,  ana  di  ^posable  gloves. 

•  Do  not  expose  reageicts  to  direct  sunli>,»  i 

•  This  User's  Guide  w  js  written  for  t-nai  r  ;ing  soil  samples  for 
gasoline  at  10  and  IfV  ppm.  The  detection  level  for  diesel  is 
15  ppm.  See  table  on  page  9  for  bensitivity  to  other 
compounds. 
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PHASE  ONE 


EXTRACTION  &  PREPARATION  OF  THE  SAMPL! 


READ  ALL  IMSTRUCTIOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


WEIGH  SAMPLE 

ia  Open  methanol  crimp  top  vial 
and  pour  the  entire  contents 
into  the  extracticm  jar. 

1b  Place  tmused  weigh  boat  on 
pan  balance. 

1e  Press  ON/MEMORY  button 
on  pan  balance.  Balance  will 
b€«p  and  display  0.0. 

Id  Weigh  out  10  /  0.1  grams  of 
soil. 

1e  If  balance  turns  otf  prior  to 
completing  weighing,  use 
empty  weigh  boat  to  retare, 
then  continue. 
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EXTRACT  PETROLEUM  HYDROCARBONS 


2a  Using  wooden  spatula, 

Uansrer  10  grams  of  soil  from 
weigh  boat  into  extraction  jar 

2b  Recap  extraction  jar  tightly  and 
shake  vigorously  for  one 
minute. 

2c  Allow  to  settle  for  one  minute. 


Repeats 
sample  to 


>s1a  -  2c  for  each 
tested. 


FILTER  SAMPLE 


3a  Disassemble  filtration  plunger 
from  filtration  barrel. 

3b  Insert  bulb  pipette  into  top 
(liquid)  layer  m  extraction  jar 
and  draw  up  sample.  Transfer 
at  least  bulb  capacity  into 
filtration  barrel.  Do  not  use 
more  than  one  full  bulb. 

3c  Press  plunger  firmly  into 
barrel  until  adeouate  filtered 
sample  is  available  (place  ori 
table  and  press  if  necessary). 
Repeat  steps  3a  -  ik  for  each 
sample  to  be  tested. 
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niintlaa  barrel 


*  Label  the  conjugate  and  antibody  coated  tubes 
with  a  pennanent  marking  pen. 

*  "Shake  tubes"  means  to  thoroughly  mix  the 
contents  with  special  care  not  to  spill  or  splash. 


4a  Open  dilution  ampule  by 
slipping  ampule  cracker  over 
top,  and  then  breaking  top  at 
scored  neck. 

4b  Uncap  enough  blue  buffer, 
conjugate,  and  antibody  coated 
tubes  for  sampiei  and  stiMarts. 

4c  Empty  a  blue  buHer  tube  into 
eacn  conjugate  tube. 

,^emble  new  tip  onto 
mechanical  pipette. 

4e  Withdraw  60  pL  of  sample 
from  filter  unit  using 
mechanical  pipette  and 
dispense  below  the  liquid  level 
in  lOiM  conjugate  tube.  Wipe 
mechanical  pipette  tip. 

4f  Withdraw  60  pL  of  filtered 
sample  from  ^e  filter  unit  and 
dispense  below  the  liquid  level 
in  me  iooi«ai  dilution  ampule. 
Shake  ampule  for  5  seconds. 
Withdraw  60  pL  of  diluted 
sample  from  looifm  dilution 
ampule  and  dispense  below 
the  liquid  level  m  iMtfn 
conjugate  tube. 

4h  Discard  mechanical  pipette  tip. 
Repeat  steps  4a  •  4b  for  each 
sample  to  be  tested. 
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PHASE  TWO 


SAMPLE  AND  STANDARD  PREPARATION 


READ  ALL  IMSTRUCTIOIVS  BEFORE  PROCEEDING  WITH  THE  TfBST 


OIUrrE  AMO  BUFFER  SAMPLE 

FOR  MOMSTAMOARO  OSTSCTIOM  LEVELS 

•  This  prodecure  replaces  the  oxxe  outlined  in  Steps 
4e-4h  for  tests  designed  for  detection  levels  other 
than  10  and  100  ppm.  Follow  steps  4a-4d. 

•  Always  traHaUi  oO  pL  from  filter  unit  to  the 
lowest  level  dilution  ampule.  Then,  transfer  60 
pL  from  lower  to  next  higher  dilution  anmule. 
Continue  tmtil  60  pL  has  oeen  transferred  to 
highest  level  dilution  ampule. 

•  Aiwa)rs  withdraw  and  dispense  solution  with 
mechanical  pipette  tip  below  the  liquid  level. 

Jliyun 

4Eieh«rew^v;  ‘AddiHoiul  Higher 

i  •  PBpre*eit^_;  Detection  Dilution  Detection 

■  60|iL  Level  Ampule  Level 


CaiNiisle 

taSes 


*Vmi  may  b* 
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•  Select  the  dilution  ampules  representing  your 
desired  detection  levels.  Transfer  60  pL  fiom  each 
selected  dflution  ampule  to  appropriate  conjugate 
tube 

•  Wipe  mechanical  pipette  tip  after  dispensing  into 
conjugate  tube. 

•  If  after  reviewing  this  User's  Guide  you  still  have 
questions,  contact  technical  support  at  800-242- 
7472. 


BUFFER  STANDARDS 


5a  Assemble  new  tip  onto 
mechanical  pipette. 

5b  Open  PETRO  stauart  ampule. 
5c  Withdraw  60  pL  of  PETRO 
staedart  and  dispense  below  the 

liquid  level  in  staMari 
conjugate  tube.  Wipe 
mechaiucal  pipette  tip. 

5d  Repeat  step  5c  for  the  2"** 
Slaadarf. 

5e  Shake  all  conjugate  tubes  for 
5  seconds. 
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PHASE  THREE 


THE  IMMUNOASSAY 


READ  ALL  IMSTRUCTIOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


READ  BEFORE  PROCEEDING 

*  This  phase  of  the  procedtue  requixes  critical 
timing  and  care  in  handling  the  antibody  coated 
tubes. 


INCUBATION 


Set  timer  for  exactly  10 
minutes. 

6b  Start  timing  and  immediately 
pour  solution  from  each 
conjugate  tube  into 
appropriate  antibody  coated 
tube. 

6c  Let  tubes  stand  exactly  10 
minutes. 


READ  BEFORE  PROCEEDING 


WASH  PROCEDURE 

•  Washing  must  be  done  vigorously  and  with  force. 

•  Place  nozzle  lust  above  antibody  coated  tube, 
squeeze  bottle  to  fill  each  tube  with  a  vigorous 
stream  and  empty  into  liquid  waste  container. 

•  The  wash  solution  is  a  harmless,  dilute  solution 
of  detergent.  Do  not  hesitate  to  wash  vigorously 
even  if  the  solution  contacts  gloved  hands. 


WASHING 


7a  After  the  10  minute  incubation, 
empty  antibody  coated  tubes 
into  liquid  waste  container. 

7b  Wash  antibody  coated  tubes  by 
vigorously  filTinjg  and 
emptying  a  irtalof  4  times. 

7c  Tap  antibody  coated  tubes 
upside  down  on  paper  towels 
to  remove  excess  liquid. 
Residual  foam  in  the  tubes  will 
not  interfere  with  test  results. 
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PHASE  THREE 


THE  IMMUNOASSAY 


READ  ALL  IIUSTRUCnOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


READ  BEFORE  PROCEEDING 


•  Keep  Substrate  dropper  bottles  vertical  and  direct 
each  drop  to  bottom  of  antibody  coated  tubes. 
Addition  of  more  or  less  than  5  drops  may  give 
inaccurate  results. 

•  This  phase  requires  accurate  timing. 


COLOR  DEVELOPMENT 


8a  Add  5  drops  of  Substrate  A 
(yellow  cap)  to  each  antibody 
coated  tube. 

8b  Set  timer  for  exactly  2  K 
minutes. 

8c  Start  timer  and  immediately 
add  5  drops  of  Substrate  B 
(green  cap)  to  each  antibody 
coated  tube. 

8d  Shake  all  tubes  for  5  seconds. 
Solution  will  turn  blue  in  some 
or  all  antibody  coated  tubes. 

8e  Stop  reaction  at  end  of  2  K 
minutes  by  adding  5  drops  of 
Stop  Solution  (red  cap). 

Note:  Blue  solution  will  turn 
yellow  when  Stop  Solution  is 
added. 


Substrate  A  Substrate  B  Step 
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PHASE  FOUR  INTEIIPRETATION 


READ  ALL  IIUSTRUCTIOIIIS  BEFORE  PROCEEDING  WITH  THE  TEST 


SELECT  DARKER  STANDARD 

9a  ^pe  outside  of  ail  antibody 
coated  tubes. 

9b  Place  both  simtmi  tubes  in 
photometer. 

9c  S'  ’  '»s  until  the 

pi . . .er  reading  is  native 

or  zero.  Record  reading.  IF 
reading  is  greater  than  02  in 
magnitude  (+  or  -),  results  are 
outside  of  limits.  Retest 
the  sample(s). 

9d  Remove  and  discard  tube  in 
right  well.  The  tube  in  the  left 
well  is  the  darker  standard. 


INTERPRET  RESULTS 

lOaPlace  i»wm  tube  in  right  well  of 
photometer  and  record 
reading. 


If  photometer  reading  is 
negative  or  zero,  petroleum 
hydrocarbons  are  present. 

If  photometer  reading  is 
positive,  concentration  of 
petroleum  hydrocarbons  is  less 
than  10  wm. 


See  table  on  page  9  for  specific 
detection  levels. 

lObPlace  ifONm  tube  in  right  well 
of  photometer  and  record 
reading  shown  on  display. 

If  photometer  re.  ding  is 
negative  or  zero,  petroleum 
hydrocarbons  are  present. 

If  photometer  i  ading  is 
positive,  concc.itration  of 
gasoline  or  petroleum  fuel  is 
tess  than  'lospa. 
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QUALITY  CONTROL 


READ  ALL  IIUSTRUCTIOlUS  BEFORE  PROCEEDING  WITH  THE  TEST 


How  H  Work. 

Standards,  Samples,  and  color*change  reagents  are  added  to 
test  tubes  coated  with  a  chemical  spei^c  to  petroleum  fuels.  The 
concentration  of  petroleum  fuel  in  an  unknown  Sample  is 
determined  by  comparing  its  color  intensity  with  that  of  a 
Standard. 

Note:  petroleum  fud  coiKentration  is  inversely  proportional  to 
color  intensity:  the  lighter  the  color  development  of  the  sample, 
the  higher  the  concentration  of  petroleum  ^eL 

Quality  Control 

Standard  precautions  for  maintaining  quality  control: 

■  Do  not  use  reagents  or  test  tubes  from  one  Test  S)rstem  with 
reagents  or  test  tubes  from  another  Test  System. 

■  Do  not  use  the  Test  System  after  its  expiration  date 

■  Each  aiulysis  must  iiulude  2  Standards,  with  iu>  more  than  a 
total  of  12  antibody  coated  tubes. 

■  Do  not  exceed  incubation  periods  prescribed  by  the  specific 
steps. 

■  Results  may  not  be  valid  if  photometer  reading  for 
Standards  exceeds  0.2  in  magnitude. 

Storage  and  Handling  Precautions 

■  Wear  protective  gloves  and  eyewear. 

■  Store  kit  at  room  temperature  and  out  of  direct  sunlight  (less 
thanSCTF). 

■  Keep  aluminized  pouch  (containing  unused  antibody  coated 
tube)  sealed  when  not  in  use. 

■  If  liquid  from  the  extraction  jar,  or  PETRO  Standard  come 
into  contact  with  eye,  wash  thoroughly  with  cold  water  and 
sek  immediate  m^ical  attention. 

■  Operate  tet  at  temoeratures  greater  than  15'  C/60*  F  and 
less  than39'C/lU'  F. 

■  After  use,  dispose  of  kit  components  in  accordance  with 
applicable  federal  and  local  regulations. 


System  Description 

Each  PETRO  RIS^*  Soil  Tet  System  coiuains  ettough 
material  to  perform  four  eomplee  tets,  uch  at  IB  and  10 
ppm. 

The  PETRO  RIS^*  Soil  Tet  is  divided  into  four  phase.  T 
instructions  and  iwte  should  be  reviewed  before 
proceeding  with  ech  phase. 

Hotline  Assistance 

If  you  need  assistartce  or  arc  missing  necessary  Tet  Syste 
materials,  call  toil  free:  1*800-242>RISC  (7472). 

Validation  and  Warranty 
Information 

Product  claims  are  based  on  validation  studie  carried  ou 
under  controlled  conditions.  Data  he  been  collected  in 
accordance  with  valid  statistical  methods  and  the  product 
has  undergone  quality  control  tets  of  each  manubetured 

lot. 

Gasoline-free  soil  and  soil  containing  10  ppm  of  gasoline 
were  teted  with  the  EnSys  PETRO  WSC*  analytical 
method.  The  method  correctly  identified  95%  of  thee 
samples.  A  sample  that  has  developed  les  color  than  the 
standard  is  interpreted  as  positive.  It  contairu  gasoline. 

Diesel  fuel-free  soil  and  soil  containing  15  ppm  of  diesel 
fuel  were  teted  with  the  EnSys  PETRO  RIS^  analyhcal 
method.  The  method  correctly  identified  95%  of  thee 
sample.  A  sample  that  has  developed  less  color  than  the 
standard  is  interpreted  as  positive.  It  contains  dieel  fuel. 
The  company  doe  not  guarantee  that  the  reults  with  the 
PETRO  RIS^  Soil  Tet  System  will  always  agree  with 
instrument-based  analytical  laboratory  methods.  All 
analytical  methods,  both  field  and  laboratory,  need  to  be 
subject  to  the  appropriate  quality  control  procedures. 
EnSys.  Inc  warrants  that  this  product  conforms  to  the 
descriptions  contained  herein.  No  other  warrantie, 
whether  expressed  or  implied,  including  warranties  of 
merchantability  and  of  fitness  for  a  particular  purpose  shal 
apply  to  this  product. 

EnSys.  Inc.  neither  assumes  nor  authorizes  any 
representative  or  other  person  to  assume  for  it  any 
obligation  or  liability  other  than  such  as  is  expressly  set 
forth  herein. 

Under  no  circumstances  shall  EnSys,  inc.  be  linble  for 
incidental  or  consequential  damages  res  ,rom  the  use 
or  handling  of  this  product. 


Page  8 


MECHANICAL  PIPETTE 


READ  ALL  IMSTRUCnOMS  BEFORE  PROCEEDUHG  WITH  THE  TEST 


•MMATTOi 


Ta  Cat  Or  VstaM 

Rnwva  pusk^lten  cap  and  lisa  it  to  looaan  voluaue  lode  soaw.  Turn 
lowtrp^  of  puslv^tlon  to  adjust  volume  up  or  down.  Metarshould 
raad  "MOT.  H^itsn  volume  lock  screw  and  replaee  push-button  cap. 

Ta  AaaaniUa  MiMHa  Up 

Slide  larger  mounting  end  of  pipette  tip  onto  end  of  ^pctie.  Holding 
tip  in  pi^  press  pushbutton  until  plunger  rod  entets  pipette  tip. 
Ensure  no  gap  exists  betiveen  piston  and  plunger  rod  (see  illustration). 

‘  I  T — r‘T 

With  tip  mounted  in  position  on  pipette,  press  pushbutton  to  first  stop 
and  hold  It 

Place  tip  at  bottom  of  liquid  sample  and  slowly  release  pushbutton  to 
withdraw  maasutad  sample.  Ensure  that  no  bubbles  exist  in  liquid 
portion  of  sample.  If  bubbles  exist,  dispense  sample  and  rcHvi^raw 
sample 

— rrinea  * — rt» 

Place  tip  into  dispensing  vessel  (immersing  end  of  the  tip  if  vessel 
contaiiu  liquid)  aiul  slowly  press  push-button  to  first  stop.  (Do  not 
push  to  second  stop  or  tip  will  eject). 

Remove  tip  from  vessel  and  release  pushbuttoiL 
TaiQaetTIp 

Press  pushbu  *«wat  «v  •ccond  stop.  Tip  is  ejected. 

For  additional  information  regarding  operation  and  use  of  pipette, 
please  refer  to  your  pipette  manual. 


TEST  SENsmvin 


The  PETRO  RIS^®  Soil  Test  System  has  sensitivities  to  the  following 
chemicals  at  the  staled  levels. 

Concentration  necessary  to 
give  a  positive  result  greati  r 
than  95%  of  the  time  (ppm) 


Petroleum  Fuels. 

Gasoline  10 

Diesel  IS 

«2  Fuel  Oil  IS 

Kerosene  IS 

Jet  Fuel  A  IS 

Jet  Fue.  JP-4  IS 

#6  Fuel  Oil  2S 

Other  Compounds: 

Mineral  Spirits  40 


For  a  complete  table  of  sensitivities,  consult  the  PETRO  Soil  Test 
System  Technical  Guide. 
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IMPORTANT  NOTICE 

This  method  correctly  identifies  95%  of  samples  that 
are  PCB-free  and  containine  1  ppm  or  greater 
of  PCBs.  A  samrie  that  develops  less  color  than  the 
standard  is  interp^pteo  as  positive.  It  contains  PCBs. 
A  sample  that  develops  more  color  than  the 
standard  is  interpreted  as  negative.  It  contains  less 
than  1  ppm  PCBs. 

This  test  system  should  be  used  only  under  the 
supervision  of  a  technically  Qualified  individual 
who  is  capable  of  understanaing  any  potential 
health  zmd  erivironmental  risks  of  this  product  as 
identified  in  the  product  literature.  The  components 
must  only  be  used  for  the  analysis  of  soil  samples 
for  the  presence  of  polychlorinatf  d  biphenyls.  After 
use,  the  kits  mast  be  disposed  of  in  accordance  with 
applicable  federal  and  local  regulations. 


TROUBLE  SHOOTER  GUIDE 


Wash  St€>at:  lack  of  vigorous  washing  may  result  in  false  or  negatives  * 

depending  on  whether  the  wash  error  was  committed  on  standard  or  sample  tubes. 
Soluthn:  make  sure  that  the  operator  washes  four  times  vigorously. 

Pipette  Calibration-  an  out-of-caiibration  pipette  may  result  in  false  positives  or  negatives 
depending  on  whether  the  amount  is  greater  or  less  than  the  specified  transfer  volume. 
Solution:  check  the  calibration  at  least  daily  and  after  any  extreme  mechanical  shock 
(such  as  dropping).  An  indication  that  the  pipette  is  out  of  calibration  is  if  the  gold  barrel  is 
loose  and  will  turn.  (When  set  on  30  ml  there  should  be  about  1/4  of  an  inch  between  the 
white  plunger  and  the  end  of  the  dear  pipette  tip.) 

Air  bubbles  in  the  pipette  or  diluter-  the  presence  of  air  bubbles  in  the  pipette  tip  when 
transfering  extracts  may  result  in  ^Ise  positives  or  negatives  depending  on  whe^er  the 
error  was  committed  on  standard  or  sample  tubes.  S(dution:  quickly  examine  the  pipette 
tip  each  time  an  aliquot  is  withdrawn  and  go  back  to  the  source  and  take  another  aliquot 
to  displace  the.  bubble  if  neccessary.  Bubbles  in  the  diluter  can  be  in  the  tip  or  plunger 
assembly. 

Mixing-  lack  of  thorough  mixing,  when  instructed,  can  cause  inconsistent  results. 
Solution:  observe  the  mixing  times  in  the  instructions  and  to  mix  with  suffident  force  to 
ensure  that  the  liquid  is  mixed. 

Timing-  it  important  to  follow  the  timing  steps  in  the  instructions  .f|y.  jhe  incubation 
step  in  the  antibody  tubes  can  vary  a  bit  without  harm  to  the  test  (±  5  minutes).  The  color 
development  step  timing  is  critical  and  should  be  no  less  than  2  minutes  and  no  greater 
than  3  minutes. 

Addition  of  Drops-  it  is  important  to  carefully  count  the  drops  added  in  the  color 
development  steps.  The  addition  of  ±1  drop  to  the  instructed  5  drops  can  cause 
variability  in  the  results  RIGHT  AROUND  THE  DETECTION  LEVELS  OF  INTEREST. 
One  drop  less  would  result  in  a  darker  color  (a  less  dilute  solution)  which  could  result  in  a 
false  negative.  One  drop  more  could  result  in  a  lighter  color  (a  more  dilute  solution)  and 
result  in  a  false  positive. 

Wiping  the  Tubes-  wiping  of  the  tubes  should  be  done  before  they  are  read  in  the 
spectrophotometer  because  smudges  and  fingerprints  on  the  tubes  can  give  potentially 
false  negative  readings. 

Mixing  Lot  #'s-  never  mix  lots!  Each  kit's  components  are  QC'd  together  for  optimal 
performance  and  may  give  inaccurate  results  with  the  components  from  other  kits,  that 
are  not  of  the  same  lot  #.  Also,  the  user  must  NEVER  mix  components  from  different 
types  of  kits  (ex:  Retro  kit  buffer  tubes  can't  be  used  with  a  PAH  kii)- 
Storage  and  Operating  Temperrtures-  tempera^j/c?  oquirements  are  very  important 
and  should  be  strictly  adhered  to.  This  information  can  be  found  in  the  kit  User's  Guide. 
Shelf-life-  eacri  kit  label  contai*-:  the  kit  expiration  date.  To  achieve  accurate  results, 
kits  must  be  ured  prior  to  exp.rafc  .i. 


WORKSTATION  SET-UP 


READ  ALL  ■MSTRUCnOMS  BEFORE  PROCEEDIMC  WITH  THE  TEST 


READ  BEFORE  PROCEEDIMC 
•  Follow  diagram  below  to  setup  workstatioru 


*  Items  that  you  will  need  that  are  not  provided  in  the  test  Idt  include  a  permanent  marking  pen, 
laboratory  tissue  (or  p^>er  towels),  a  liquid  waste  container,  disposable  gloves. 

■  Do  not  ei^ose  reagents  to  direct  sunlight 

*  I>o  not  attempt  to  run  more  that  12  tubes,  two  of  whidt  must  be  Standard  tubes. 

■  Operate  test  at  teBq>eratures  greater  than  4^  /  40T  and  less  dutn  32^  /90T. 

*  See  table  on  page  9  for  sensitivity  to  various  arodors. 


TEST  PREPARATIOni 

•  Label  amber  vial 'TCBStaiulard'',  and  d\e  current  date. 

Standard  is  usable  for  up  to  2  weeks  from  dus  date.  Open 
PCB  Standard  ampule  by  slipping  ampule  cracker  over 
top,  and  then  breaJdng  tip  at  scored  neck.  Transfer  to 
empty  amber  vial  with  bulb  pipette.  Always  cap  tightly 
when  finished  using  Standard. 

KSSUaSart  Aflisole  Cracker  IsIbPIsctle  Amber  VUI 


WORKSTATiOni  SET-UP  iWertmiUiiheinGaamaseBtilvlsaaBieieneSttZlefebl 
a  Mectuaicaiptsesetin  osabssaleA  osahsMel  onasialaaaa 

a  Eazme  eraoecr  □  namMebaireiABUefler  oiaBsiseae  OAnsBecncbcr 
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PHASE  H 


EXTRACTION  &  PREPARATION  OF  THE  SAMPLE 


READ  ALL  IMSTRUCnOMS  BEFORE  PROCEEDIIUG  WITH  THE  TEST 


WEIGH  SAMPLE 


la  Place  tmused  weigh  boat  on 
pan  balance. 

lb  Press  ON/MEMORY  button 
on  pan  balance.  Balance  will 
be^  and  display  0.0. 

Ic  Wei^  out  10  ^0.1  giants  of 
soil. 

Id  If  balance  turns  off  prior  to 
completing  wei^iing,  use 
empty  weig^  b^t  to  letare/ 
dien  continue. 
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extract  PCBS 

2a  Uncap  extraction  jar  and  place 
on  a  flat  surface,  mfltout 
contacting  solvent  puncture 
foil  seal  with  arxmme  cracker 
or  sharp  object.  Peel  tiKe 
remainder  of  the  seal  off 
extraction  jar. 

2b  Using  wooden  spatula, 

txanster  10  grains  of  soil  from 
weigh  boat  mto  extraction  jar. 
2c  Recap  extraction  jar  tightly  and 
shake  vigorously  for  one 
minute. 

2d  Allow  to  settle  for  one  minute. 
Repeat  steps  la  •  2c  for  each 
sample  to  be  tested. 
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FILTER  SAMPLE 


3a  Disassemble  flltration  plunger 
from  filtration  barrel. 

3b  Insert  bulb  pipette  into  top 
(liquid)  layer  m  extraction  jar 
and  draw  up  sample.  Transfer 
at  least  bulb  opacity  into 
filtration  barrel.  L>o  not  use 
more  than  one  tuli  bulb. 

3c  Press  plunger  firmly  into 
barrel  until  adequate  filtered 
sample  is  avail**  jle  (place  on 
table  and  press  if  necessar} ). 
Repeat  steps  3a  -  3c  for  each 
sample  to  be  rested. 
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READ  TO  AVOID  COSTLY  MISTAKES 


SAMPLE  DILUTION  DIAGRAM 

1.  The  sample  dilution  precedure  on  the  next  page  is  for  standard  detection  levels.  The  fbliowring 
diagram  represents  the  sample  dilution  procure  for  all  other  detection  levels 

2.  Your  kK  may  indude  extra  dilution  ampules  to  reach  high  detection  levels. 

3.  EVERY  AMPULE  PROVIDED  MUST  BE  USED! 

If  there  are  any  questions  oortoeming  the  dilution  procedure  please  call  Technical  Services 
before  running  the  samples  to  help  avoid  costly  mistakes. 

1-800-242-7472  or  919-941-5509  (X144, 148  or  149). 


EXAMPLE: 


Lowest  ppm  Intermediate  ppm  Highest  ppm 


Dilution 

Ampules 


NOTE:  YOUR  ORDER  MAY  INCLUDE  ADDITIONAL  AMPULES  IN  ORDER  TO  ACHIEVE  YOUR 
TEST  LEVELS.  ALWAYS  TRANSFER  FILTERED  SAMPLE  TO  THE  DILUTION  AMPULE 
LABELLED  WITH  THE  LOWEST  PPM  LEVEL  AND  THEN  TRANSFER  FROM  IT  TO  THE  NEXT 
HIGHER  LEVEL  DILUTION  AMPULE  . 
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PHASE  2  SAMPLE  &  STANDARD  PREPARATION 

_ READ  ALL  IMSTRUCnOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


READ  BEFORE  PROCEEDING 

*  buffer  tubes  vigorously  on  hard 
surface  to  release  buffer  trapped  in  cap. 

*  Label  the  glass  buffer  and  plastic  antib^y  coated 
tubes  with  a  pennament  marking  pen.  Uncap 
glass  buffer  tubes. 

*  when  using  die  mechanical  pipette  always 
withdraw  and  dispense  below  die  liquid  level. 

*  "Shake  tubes"  means  to  dioiougld3r  mix  die 
contents  widi  spedal  care  not  to  spill  or  splash. 

DILUTE  SAMPLES  AND  STANDARDS 

4a  Open  1  and  10  ppm*^  dilution 
ampules  by  slipping  ampule 
cracker  over  top^  and  then 
breaking  top  at  scored  neck. 

4b  l^didraw  30  pL  of  tiltered 
sample  using  mechanical 
pipette  r*  - ^  Hi~pense  below  the 
liquid  level  in  '*1  ppm" 
dilution  ampule.  Repeat  to 
transfer’  a  total  of  60  |xL;  gendy 
shake  ampule  from  side  to  side 
for  5  seconds  to  mix 
thoroughly. 

4c  Withdraw  30  pL  from  the  "1 
ppm"  dilution  ampule  using 
mechanical  pipette  and 
diroense  below  the  liquid  level 
in  ^*10  ppm"  dilution  ampule. 

10  pon  Repeat  to  transfer  a  totaiof  60 
^lL;  gently  shake  ampule  from 
side  to  side  for  5  seconds  to 
mix  thoroughly. 

4d  Transfer  SO  from  each 
dilution  ampule  into  a  glass 
buffer  tube.  Always  wipe  tip 
after  dispensing  into  buffer 
tube. 

4e  Assemble  new  pipette  tip  on 
mechanical  pipette  and 
transfer  30  |xL  from  Standard 
vial  into  two  glass  buffer  tubes. 
Immediately  replace  cap  on 
PCB  Standard  vial. 

4f  Shake  all  glass  buffer  tubes  for 
5  seconds. 
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’*■  For  other  test  concentrations, 
follow  steps  4b  -  4d,  transferring 
from  lowest  level  dilution  ampul 
to  higher  level  dilution  ampules. 
You  may  be  provided  with 
additional  dilution  ampules  to 
achieve  higher  test  concentratioiu 

If  you  need  assistance  call 
technical  support  1-800-242-7472 
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PHASE  3  THE  IMMUNOASSAY 


READ  ALL  IMSTRUCTIOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


READ  BEFORE  PROCEEDING 

*  This  phase  of  die  procedure  requires  critical 
timing  and  care  in  handling  the  antibody  coated 
tubes. 


INCUBATION  1 


mnni 


5a  Set  timer  for  exactly  10  minutes. 

5b  Start  tuning  and  immediately 
pour  solution  from  eadh  glass 
Duffer  tube  into  appropnate 
antibody  coated  tube.  Tap  glass 
tube  on  antibody  coatea  tube 
to  remove  solution. 

5c  Shake  all  tubes  for  5  seconds. 


PREPARE  ENZYME  DROPPER 


6a 


6b 


Crush  glass  ampule  contained 
within  &nxyme  dropper  by 
pressing  tube  against 
hard  ede< 


ige. 


Mix  enzyme  by  turning 
dropper  end-over-end  5  times. 
Do  not  shake. 


6c  Remove  seal  from  enzyme 
dropper. 

Repeat  steps  6a  -  6c  to  prepare 
one  enzyme  dropper  for  every  5 
antibody  coated  tubes. 


INCUBATION  II 

7a  Dispense  first  drop  from 
enzyme  dropper  into  liquid 
waste  contamer. 


Note:  before  dispensing  drops,  tap 
capped  tip  on  hard  surface  to 
avoid  dispensing  air  bubbles. 

7b  After  the  10  minute  incubation, 
set  timer  for  5  minutes. 

7c  Immediately  dispense  3  drt^s 
of  enzyme  into  each  antibociy 
coatea  tube  by  squeezing  the 
dropper. 

7d  Shake  antibody  coated  tubes  for 
5  seconds. 


Eflzrme 

dnpper 


PHASE  3 


THE  IMMUNOASSAY 


READ  ALL  IMSTRUCTIOMS  BEFORE  PROCEEDIIUG  WITH  THE  TEST 


READ  BEFORE  PROCEEDING 
WASH  PROCEDURE 

•  An  acairate  test  requires  a  virgoiotis  wash 
accomplished  by  directing  a  strong  stream  into 
the  antibody  coated  tubes. 

*  The  wash  solution  is  a  harmless,  dilute  solution 
of  detergent 


WASH 


8a  After  die  5  minute  incubation 
(a  total  of  15  minutes),  empty 
antibody  coated  tubes  into 
liquid  waste  container. 

8b  Wash  antibody  coated  tubes  by 
vigorously  filling  and 
emptying  a  totalof  4  times. 

8c  Tap  antibody  coated  tubes 
upside  down  on  paper  towels 
to  remove  excess  liquid. 
Residual  foam  in  the  tubes  will 
not  interfere  witii  test  results. 

Note:  When  running  up  to  12 
antibody  coated  tuoes,  tubes 
can  be  washed  in  two  groups  - 
one  group  immediately 
following  the  other  group. 


READ  BEFORE  PROCEEDING 

•  Keep  Substrate  dropper  bottles  vertical  and  direct 
each  drop  to  bottom  of  antibody  coated  tubes. 
Addition  of  more  or  less  than  5  drops  may  give 
inaccurate  results. 

•  This  phase  requires  accurate  timing. 
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PHASE  3  THE  IMMUNOASSAY 


READ  ALL  IMSTRUCnOMS  BEFORE  PROCEEDING  WITH  THE  TEST 


COLOR  DEVELOPMENT 

9a  Add  5  drops  of  Substrate  A 
(yellow  cap)  to  each  antibody 
coated  tube. 

9b  Set  timer  for  exactly  2  M 
minutes. 

9c  Start  timer  and  immediately 
add  5  drops  of  Substrate  B 
(green  cap)  to  each  antibody 
coated  tuTC. 

9d  Shake  all  tubes  for  5  seconds. 
Solution  will  turn  blue  in  some 
or  all  antibody  coated  tubes. 

9e  Stop  reaction  at  end  of  2  K 
minutes  by  adding  5  drops  of 
Stop  Solution  (redcap). 

Note:  Blue  solution  will  turn 
yellow  when  Stop  Solution  is 
added. 
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SELECT  STANDARD 

10a  Wipe  outside  of  ail  antibody 
coated  tubes. 

10b  Place  both  Standard  tubes  in 
photometer. 

10c  Switch  tubes  until  the 

photometer  reading  is  negative 
or  zero.  Record  reading. 

If  reading  is  greater  than  03 
in  magnitude  {+  or  -),  results 
are  outside  QC  limits.  Retest 
the  sample(s). 

lOd  Remove  and  discard  tube  in 
right  well.  The  tube  in  the  left 
well  is  the  darker  standard. 


PHASE  3 


THE  IMMUNOASSAY 


READ  ALL  IMSTRUCnOMS  BEFORE  PROCEEDIlUG  WITH  THE  TEST 


MEASURE  SAMPLE 

11a  Place  1  ppm  tube  in  ri^t  well 
of  photometer  and  record 
reading. 


nc^tive  or  zero,  PCbs  are 
present 

If  photometer  reading  is 
positive,  concentration  of  PCBs 
IS  less  than  1  ppm. 

11b  Place  10  ppm  tube  in  right  well 
of  photometer  and  record 
reading. 

If  photometer  readme  is 
negative  or  zero,  PC&  are 
present 

If  photometer  reading  is 
positive,  concentration  of  PCBs 
IS  less  than  10  ppm. 


AROCLOR  SENSITIVITY 


Arodor  Lowest  Detection  Level 
1248  1.0  ppm 

1254  0.4  ppm 

1260  0.4  ppm 

124?  2.0  ppm 

1232  4.0  ppm 

1C16  4.0  ppm 


QUALin  CONTROL 

READ  ALL  IMSTRUCnoMS  BEFORE  PROCEEDIMC  WITH  THE  TEST 


System  Description 

Each  PCB  RlSc  Soil  Test  System  contains  enough  matecial  to 
perform  four  complete  tests,  eadt  at  two  detection  levels.  U 
desired. 

The  PCB  RlSc  Soil  Test  is  divided  into  three  phases.  The 
iiutructioiu  and  notes  should  be  reviewed  before  proceeding 
with  each  phase. 


Hotline  Assistance 

If  you  rteed  assistance  or  are  missing  necessary  Test  System 
materials,  caU  toU  free:  1<«00-242<R1SC  (7472). 


Validation  and  Warranty  Information 

Product  clainu  are  baaed  on  validation  studies  carried  out 
under  controlled  corulitioiu.  Data  has  been  collected  in 
accordance  with  valid  statistical  methods  and  the  product  has 
undergone  quality  control  tests  of  each  manufoctiued  lot. 
PCB-free  soil  aitd  soil  containing  1  ppm  or  greater  of  PCBs  were 
tested  with  the  EnSys  PCB  RlSc  aiulytical  method.  The  method 
correctly  idendfied  9S%  of  these  samples.  A  sample  that  has 
developed  less  color  than  the  staridara  is  interpreted  as 
positive.  It  contairu  PCBs.  A  sample  that  has  developed  more 
color  than  the  standard  is  interpreted  as  negative.  It  contains 
less  than  1  ppm  PCBs. 

The  company  does  not  guarantee  that  the  results  with  the  PCB 
RlSc  Soil  Test  System  will  always  agree  with  instrument-based 
analytical  laboratory  methods.  All  analytical  methods,  both 
field  and  laboratory,  need  to  be  subject  to  the  appropriate 
quality  control  procedures. 

EnSys,  inc.  warrants  that  this  product  conforms  to  the 
descnphons  contained  herein.  No  other  warranties,  whether 
expressed  or  implied,  including  warranties  of  merchantability 
and  of  fitness  for  a  particular  purpose  shall  apply  to  this 
produa. 

EnSys,  Inc.  neither  assumes  nor  authorizes  any  representative 
or  other  person  to  assume  for  it  any  obligation  or  liability  other 
than  such  as  is  expressly  set  forth  herein. 

Under  no  circumstances  shall  ErrSys,  Iik.  be  liable  for  incidental 
or  consequential  damages  resulting  horn  the  use  or  handling  of 
this  product. 


How  It  Works 

Standards,  Samples,  and  color-change  icagenta  arc  added  tc 
teat  tubes,  costed  with  a  chemical  spedfic  to  PCBs.  The 
concentration  of  PCBs  in  an  uitkitown  Sample  is  determined 
comparing  its  color  intensity  with  that  of  a  Standard. 

Note:  PCB  concentration  is  inverady  proportional  to  color 
intensity;  the  lighter  the  color  development  of  the  sample,  th 
higher  the  eoncentration  of  PCBs. 

Quality  Control 

Standard  precautions  for  maintaining  quality  controk 

■  Do  rtotuaereagents  or  test  tubes  from  one  Test  System  wi 
reagetUs  or  lest  tubes  from  atwiher  Test  System. 

m  Do  not  use  the  Test  System  after  any  portion  has  passed  il 
expirahon  date. 

■  Do  not  attempt  the  test  using  more  than  12  antibody  ooate 
tubes  (two  of  which  are  SUaSaias)  at  the  same  time. 

m  Do  not  exceed  incubation  periods  prescribed  by  the  sped! 
steps. 

•  Alwayr  disperue  correct  number  of  drops  atvd  wash  the 
numl^  of  times  indicated  in  this  guide. 

■  Use  EPA  Method  6080  or  Code  of  Federal  Regulations  TitI 
40.  Part  136,  Appendix  A,  Method  680  to  confirm  results. 


Storage  and  Handling  Precautions 

■  Wear  protective  gloves  and  eyewear. 

■  Store  kit  at  room  temperature  and  out  of  direct  sunlight  (1< 
thanSO'F). 

■  Keep  aluminized  pouch  (containing  unused  antibody  coal 
tube)  sealed  when  not  in  use. 

■  If  Stop  Solution  or  liquid  from  the  extraction  jar  come  inti 
contact  with  eye,  wash  thoroughly  with  cold  water  and 
seek  immediate  medical  attention. 

*  Standard  So.ution  contains  PCBs.  Tet  sample  may  contai 
PCBs.  Handle  with  care. 


MECHANICAl  PIPETTE 


READ  ALL  IIUSTRUCnOMS  BEFORE  PROCEEDiMG  WITH  THE  TEST 


HOWTO  OPERATC THE  MECHAMICAL  PIPETTE 
T«  Sat  Or  A4|«HK  VbIhie 

Rtmove  push-button  cap  and  use  it  to  kMMn  volume  lock  aertw.  Turn 
lower  part  of  push-button  to  ad)ust  volume  or  down.  Metershould 
read  "030*.  Tighten  volume  lode  soew  and  rsplaoe  push-button  mp. 

To  daeaHihla  Pipette  Tip 

Slide  larger  mounting  end  of  pipette  tip  onto  end  of  ptpe^  Holding 
tip  in  place,  ptesa  puaivbuttan  undi  plunger  rod  enters  pipette  tip. 
Ensure  no  gap  exiata  between  ptstan  and  plunger  rod  (see  illustration). 

To  WHMnwv  Semple 

With  tip  nuMinlad  in  position  on  poetic,  piess  push-button  to  first  slop 
and  hold  it 

Place  tip  at  bottom  of  liquid  sample  and  slowly  reJeasc  push-button  to 
withdnw  measured  sample.  Ensure  ttiat  no  bubbles  exist  in  liquid 
portion  of  aan^le.  If  bubbles  exist  dispense  sample  and  re-withdiaw 
sample. 

To  MspeMO  Sanrole 

Place  tip  into  dispensing  vessel  (irruneisingciul  of  the  tip  if  vessd 
contains  liquid)  and  slowly  press  push-button  to  first  stop.  (Do  not 
push  to  second  stop  or  tip  will  qett). 

Remove  tip  from  vessel  and  release  dl.'!  -buittm. 

To  ^octTIp 

Press  push-button  to  second  stop.  Tip  is  ejected. 

For  additiotul  information  regarding  operation  and  use  of  pipette, 
please  refer  to  your  pqiette  manual 
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Field  Forms 
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JACOBS  ENGINEERING  GROUP  INC. 
DENVER,  CO  (303)  595>88SS 

DAILY  REGISTER 


PROJECT  NO:  05G46600 
PROJECT  NAME:  Granite  Mountain 

PLACE; _ 

DATE(S); _ 


10-Aug-M 


RECORD  OF  PHOTOGRAPHS 
GRANITE  MOUNTAIN  RRS 
PROJECT  NUMBER  0SG46600 


Signatura  of  Photograph«r 


(tym)  wpVi^^granM•\photfrln2  10-Aug-94 


SEOtMENT/SURFACE  SOIL/SUBSURFACE  SOIL  SAMPUNG  FIELO  DATA  FORM 

Project  Name:  Granite  mountain  RRS 

PROJECT  Number:  05046600 

Site  ID:  _ 

Sample  ID:  _ 

Date: _  Start  Time: _  Finish  Time: 

weather:  _ 

Field  Sampunq  Team: 


Sampling  Location: 


Composite:  Yes/No  Composite  Description: _ 

Depth  OF  Sampling  Interval: _  Volume  Collected: 

Headspace  Readings: _ 

Description  of  Soil  Materials: 

Moisture  Content:  _ 

Color:  _ 

uses  Code:  _ 

Other:  _ 

Field  Test  kit  Screening  Results: 

TPH: _ PCS:  _ 

Date  and  TIME  OF 

test  kit  screening _ 

Completed  by: 


♦ 

N 


• 

PRMTN/Vyc 

Checked  by: 

SONATURE 

Date 

PmntNmc 

StONATURE 

Date 

(win)  \wplafgrantt*ViMJfMM  06/10/94 


SURFACE  WATER/SEEP  SAMPUNG  FIELD  DATA  FORM 


PROJECT  NAME:  Granite  Mountain  RRS 

LOCATION: _ 

SAMPLE  COLLECTiON  DATE:  _ 


PROJECT  NUMBER:  05046600 
SAMPLE  NUMBER:  _ 


SAMPLE  COLLECTION  TIME: 


SAMPLERS:  _ _  .  _ _ _ 

FIXEO/FfELO  LAB  (drcie):. 

SAMPLiNGTECHNiQUE:  BUCKET:  _  BEAKER/DiPPER:  _  iMMERSiON:  _ 

SAMPLED  FROM:  SHORE:  _  WADED:  _  OTHER:  _ 

SAMPLiNG  LOCATiON:  STREAM:  _  LAKE/POND:  _  TIDAL  POD:  _ 

POOL  _  SEEP:  _  CREEK:  _  OTHER:  _ 


FLOW  RATE  (If  applicabto):  _ gpm  MEASURED:  _  ESTIMATED: 

WEATHER  CONDITIONS: _ 

FIELD  ANALYTICAL  PARAMETERS: 


Sample  No. 
SOCType 

Redox  Pot 
(mV) 

Water  Temp 
(•Fro 

Dissolved 

Oxygen 

(mgA.) 

pH 

S.U. 

Salinity 

(It) 

Specific 

Conduct. 

(mS/cm) 

Turbidity 

(MTU) 

QC  TYPE:  REAL  _  MS:  _  MSD.  _  LR:  _  DUP:  _  RNS: 


COMMENTS: 


FWdQCBy; 


I^Vn  rNNilM 


SigMlm 


Ste  SupaiviMr  QC  By: 


Signaluf* 


CMt: 

Data; 


(iNin)  al\granlWVaMafonn  W1(V94 


GRCXJNDWATEB  SAMPUNG  DATA  SHEET 


Mmi  MoMnirin  (JWB 
SMbO: _ 


Pnitct  Numbtr.  06046200 
_ StwltlmK 


WbINurM: _ 

Wal  Typ*:  Moniiar.  FjOwlinft) , 

Wtf  Maiviat:  PVC,  St  SImQ _ 


nnWiTInw: 


SMWplBdBy:. 


HNU  n— ding:. 


WELL  PURGING 


inehM/12  inchM  par  teot>_ 


PURSE  VOLUME 
Borahota  Radhja  (in  <aat)-_ 

ToMldaplhe(barahola(bi<aalBTOC)- _ 

Watar  Laval  Oap»«  On  iaatBTOC)- _ 

Casino  Rsdna  (bifaaO  -  inehaa/12  irtehaa  par  foat-_ 

TolM  daptttol  casing  On  iaalBrOC)- _ 

Numbarotwaavolumaatobapuroad  (#  Vols.)- _ 

PURSE  VOLUME  CALCULATION 
Borahoia  Volutna  (gaRons)  -  3.14  X  (_ 


PURSE  METNOO 

_  Baiar  -  Typa: 

Pump  Typa; 

_____  Submarsibia  _ 
_ Olhar  -  Typa:  _ 


CanvHugai 


j*x  c 


Casing  Voluma  ^alona)  •  3.14X  (_ 


Borahoia  radius  (R.) 

_  gaRons 

_ )*X  L 


bruniscibla  Phasa  Dataclion:  Yaa  No  LNAPL  ONAPL 

OapRi  to  top  m.1  Oapto  to  bottom  (It) _ 

Tbicknaas  (ft)  _____________ 

_ - _ )  X  7.43  gaRons/lP 


CaaiiH)  radius  (It) 
_  gaRotw 


Total  Oapth  of  Borahoia  (It)  Walar  Laval  (ft) 
_ - _ )  X  7.48  galons/lO 


Total  Purga Voluma  ■  (. 

PURSE  TME 
_ Start _ 


Total  Dapto  ol  Casing  (ft.)  Watar  Laval  (It) 
J  X  0.45  +  _ 


Borahoia  Voluma  (gal.)  Casing  Voluma  (gal)  Casing  Voluma  (gal.) 

PURSE  RATE 


Flapsad 


Irtiliat 


.Opw 


_  ■  _  gallons 

#  vdumaa  Tot  Purge  Voluma 
ACTUAL  PURSE  VOLUME 

gallons 


FIELD  PARAMETER  MEASUREMENT 


MinuMtSinas 

Pumping  Sagan 

Votoma 

Purged 

pH 

Cond 

(umhoaioTf 

m 

TurOMtty 

(na4 

oner 

MlnutatSmoa 

Pumping  Sagan 

Voluma 

Purged 

pH 

Cond. 

(umhoi/cm) 

■ 

Turpidiiy 

("M 

OVM 

Si 

_ 

Malar  IDs  Hortoa: 


Pump: 


Others: 


ObsarvBlions  During  Pugirtg  (WaR  Condftions,  Color,  Odor):  _ 

Oischarga Watar Oispoaah  SanitorySa«Mr _ StarmSawrar _ Drum _ (No._ 


J  Olhw:. 


WEU  SAMPLING 


SAMPLING  METHOD 

BaHar  -  Type; _ 

Submarstola  CarWRuoal  _ Bladdar:  Pump  No. _ 

SAMPLING  DISTRIBUTION  Sampla  Oats:  _ Start  Tima. 


Grab  -  Typa: 

_ ^Othar  -  Typa: 

Finish  Tuna:  _ 


SantplaNo. 

Voluma/ConL 

Analysis  Raquastad 

Prasarmtivos 

Lab  D 

ComrrMns 

OUALfTY  COMPROL  SAMPLES 


Typa 

1 

Type 

■ES!59S9Hi 

Field  QC  By; 


Date; 


OKX^ma 


(sym)af\indn-mtn\gwrec  02-Jun-94 


APPENDIX  D 

Instrument  Operation  Manuals 


(55)  lrf^r■nil•)Mp)gf^lMp^8•p*•mlMr29, 1994 


Final 

Rscyotod 


HNU 


Model  HW  101 


INSTRUMENT  MANUAL 


INSTRUCTION  MANUAL 


Itnu 

MODEL  HW-101 
Portable  Hazardous  Waste  Analyzer 

Preliminary  Verson 
C  Copyrign:  1 983 
All  Rignts  Rese'ved 
PuPlished  in  the  U.S  A 


:A3LI  of  contznts 


CHAPTES/ SECTION 


PAGE 


GENESAL  INFORMATION 

1-1 

Safety  Precautions 

1 

1-2 

Introduction 

1 

1-3 

Equipment  Description.^ 

1 

OPERATION  - 

8 

2-1 

Introduction 

B 

2-2 

Controls  and  Indicators 

B 

2-3 

Operation  Procedures 

8 

2-4 

Special  Precautions 

12 

FUNCTIONAL  DESCRIPTION 

16 

3-1 

Principle  of  Operation 

16 

3-2 

Equipment  Description 

20 

SCHEDULED  MAINTENANCE 

23 

4-1 

Introduction 

.23 

4-2 

Battery  Charge 

23 

4-3 

UV  Lamp  and  Ion  Chamber 

23 

4-4 

Calibration 

24 

TROUBLESHOOTING 

29 

CORRECTIVE  MAINTENANCE 

47 

6-1 

Introduction 

47 

6-2 

Equipment 

Disassembly/Reassembly 

ILLUSTRATED  PARTS  BREAKDOWN 

47 

Group  Assembly  Parts  List 

54 

Nisnerical  Index 

5B 

Reference  Designation  Index 

59 

Spare  Parts  Kits 

60 

V 


LIST  OF  ILLUSTRATIONS 


figure 


TITIE 


1-1 


1-2 

1- 3 

2- 1 
3-1 
3-2 

3- 3 

4- 1 

5- 1 

5- 2 

6- 1 
6-2 

6- 3 

7- 1 
7-2 
7-3 


Phocolonizaulon  Analyzer/ 
Opiating  corulicion 
Probe  storage. 

Instrument.  Cover 
Photoionization  Analyzer, 
stored  condition 
Controls  and  Indicators 
Detection  Process 
Block  Diagram, 

conqsonent  location 
Block  diagram, 

electrical  connections 
Calibration  Test  Set-up 
Fault  Logic  Diagram 
Power  Supply  PCB,  Test  Points 
Probe  Assembly 
Light  Source  Subassembly 
Readout  Assembly 
Part  Location,  Probe 
Part  Location,  Readout 
Part  Location,  Outer  assembly 


Vi 


LIST  or  TASLES 


TABLE  MO. 


TITLE 


1-1 

-1-2. 

1- 3 

2- 1 
2-2 
3-1 

3- 2 

4- 1 

5- 1 
5-2 
5-3 
5-4 

5-5 


Reference  Data 
Equipment  Supplied 
Equipment  Required, 
not  supplied 
Controls 

Indicators /Connectors 
Typical  gases  that  will  be  ionized 
Typical  gases  that  will  not  be  ionized 
Scheduled  Maintenance  Action  Index 
Troubleshooting  Data 
Troubleshooting  Index 
Pad  Data,  Power  Supply  PCB 
Pin  Data,  Amplifier  PCB 
P2/J2 

Pin  Data,  Probe  Cable, 

P3/J3 


Vll 


SAFITY  StMlARY 


The  following  are  general  sa  precautions  that  are  not  related  to  any 
specific  procedures  and  therefore  ot  appear  elsewhere  in  this  publication. 
These  are  recooraended  precautions  cnat  personnel  must  understand  and  apply  during 
many  phases  of  operation  and  maintenance. 


KEEP  WAY  FROM  LIVE  CIRCUITS 

Operating  personnel  must  at  all  times  observe  all  safety  regulations.  Do 
not  replace  components  or  make  any.  adustmaats. inside,  the.  equipment  with  the  high 
voltage  supply  txizned  on.  Under  certain  conditions,  dangerous  potentials  may 
^Ist  when  the  power  control  is  in  the  OFF  position,  due  to  chafes  retained  by 
capacitors.  To  avoid  casualties,  always  remove  power  and  discharge  and  ground  a 
circuit  before  touching  it. 


DO  NOT  SERVICE  OR  ADJUST  ALONE 

Under  no  circumstances  should  any  person  reach  into  the  equipment  for  the 
purpose  of  servicing  or  adjusting  except  in  the  presence  of  someone  who  is 
capable  of  rendering  aid. 


RESUSCITATION 

Personnel  working  with  or  near  high  voltage  should  be  familiar  with  mod»*— ' 
methods  of  resuscitation.  Such  information  may  be  obtained  from  the  Bureau 
Medicine  and  Surgery. 


The  following  warnings  appear  in  the  text  in  this  volume,  and  are  repeated 
here  for  emphasis. 


WARNINGS:  Do  not  observe  the  light  source  closer  than  6 

inches.  When  necessary,  observe  only  briefly.  Continued 
exposure  to  ultraviolet  energy  generated  by  the  light  source 
can  be  harmf\il  to  eyesight.. 

A  high  reading  on  the  meter  should  be  cause  for  protective 
action  since  the  instrument  measures  gases  in  the  vicinity  of 
the  operator. 


viii 


Turn  the  function  switch  on  the  control  panel  to  the  OTT 
position  before  disassenbly.  Otherwise,  high  voltages  of  - 
1200  VDC,  will  be  present. 

Use  great  care  when  operating  the  analyzer  with  the  readout 
assembly  outside  the  case  due  to  the  presence  of  '1200  v  DC. 

When  conducting  tests  on  analyzer  in  open  condition,  exercise 
great  care  due  to  presence  of  high  voltage. 


IX 
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GZNZRAL  mrOHM/^TION  AMD  SAFITY  PRECAUTIONS 


1-1  SAFZTY  PRECAUTIONS 

Safety  precautions  to  be  exercised  in  the  use  and  repair  of  this  equipment 
are  described  in  the  Safety  Sunmary  in  the  front  section  of  this  manual. 


1-2  INTRODUCTION 

This  manual  describes  the  operation,  maintenance  and  parts  list  for  the 
Photoionization  Analyzer,  Model  RW  101,  KNU  Systems  Inc.,  160  Charlemont  St., 
Newton,  MA  02161,  tel:  617-964-6690. 


1-3  EQUIPMENT  DESCRIPTION 

The  Photoionization  Analyzer  is  a  portable  instrument  used  to  detect  and 
measure  the  concentration  of  a  variety  of  hydrocarbon  gases  in  various 
atmospheres.  The  analyzer  consists  of  a  probe  and  a  readout  assembly  (see  ?i7urs 
1-1) .  The  probe  contains  t.he  sensing  and  amplifying  circtiitry;  the  reacout 
assembly  contains  the  meter  indicator,  controls,  and  power  supply. 

Reference  data  on  the  analyzer  is  given  in  Table  1-1.  Physical 
characteristics  of  the  equipment  ace  given  in  Table  1-2. 

Characteristics  of  equipment  required  for  maintenance  and  calibratccr.  are 
given  in  Table  1-3. 
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FIGURE  1*1 

PHOTOIONIZATION  ANALYZER 
OPERATING  CONDITION 


SNAP  PINS 


inner 

PANEL 


instrument  cover 
(FOR  STORAGE  OF 
PROBE ) 


BATTERY  CHARGER 


FIGURE  1-2 
battery  charger 

STORAGE 
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RGURF  .-3 

PHOTOIONIZ/i'iCrl  ANALYZER 
STORRj  CONDITION 


TABL£  1-1 


R£FtR£NCZ  DATA 


a)  OESCRZPTZON 


Trac«  Gas  Analazer 


HNU  Systems,  Inc.' 
Phot oioni zation 
Analyzer  Model  HW  lOi 


b)  FUNCTIONAL  CHARACIEBISTICS  (see 
Detection  Range  * 

Minimum  Detection  Level  * 
Maxirnisn  Sensitivity  * 

Repeatability  * 

Linear  Range  * 

Useful  Range  * 

Response  Time 

Ambient  Hvmvidity 

Operating  Temperature  Ambient 

Operating  Time  on  Battery 

Battery  Recharge  Time 
after  normal  use 

Battery  Charger  Power 


NOTE) 

0.1  to  2000  ppm 

(parts  per  million  by  volume) 

0.1  ppm 

0  to  20  ppm  FSO 
(Full  Scale  Deflection) 

plxis  or  minus  1%  of  FSD 

0.1  to  400  ppm 

0.1  to  2000  ppm 

Less  than  5  seconds  to  90% 
of  FSD 

up  to  90%  RH 
0  to  40  degrees  C. 
Approximately  10  hours 
i^proximately  6  ho\irs 


120V  AC,  single  phase, 
50-60  cycle',  1.5  Amps 

NOTE:  Items  mariced  with  asteris)c  valid  when  span 
control  set  at  9.8  and  meas\iring  benzene. 

Values  will  vary  for  other  compounds  and  conditions. 
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TABLE  1-2 


EQUIPMENT  SUPPLIED 


Quan.  Name  Overall  Dims  Weight  Volume 

CM  (inches)  Kg.  (lbs)  cm3(cu  ft.) 


1 

Photoionization 

Analyzer 

21W  X  130  X  24H 

4.7 

6552 

(stored  condition) 

(8  1/4  X  5  3/16 

X  9  1/2) 

(10.28) 

(0.23) 

Probe  Assembly 

6.0  Diam  X  34. 3L 
(2  3/8  X  13  1/2) 

1.2 

(2.7) 

636 

(0.023) 

Readout  Assembly 

21H  X  130  X  16. 5H 
(8  1/4  X  5  3/16 

X  6  1/2) 

3.4 

(7.5) 

4504 

(0.16) 

1 

Battery  Charger 

7.3W  X  8.00  X  10. 2L 

0.4 

596 

with  cord 

(2  7/8  X  3  1/8  X  4) 

(0.9) 

(0.021) 
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TABL2  1-3 


.  EQUIPMENT  REQUIRED,  NOT  SUPPLIED 


T«st 

Equipment  Representative 

Category  Test  Eq. 

(name)  Model,  no. 


Container/  BNU  Systems  Inc. 
Calib.  Gas  cylinder. 

No.  101-350 


Regulator  HNU  Systems  Inc. 
regulator, 

NO.  101-351 


Voltmeter  Multimeter, 
digital  type 


Tubing  Latex 


Compound,  HNU  part  No. 
lamp  PA  1Q1534-A1 
cleaning 


Equipment 

Test 

Parameters  Application 


Li0jtwelght  Calibration 

disposable  steel 

cylinder  containing 

30  liters  (3.6  cubic 

feet)  at  300  lb/in2 

and  70  oF.  Contents 

to  be  100  ppm  of  isobutylene 

in  zero  air  ♦/-  10%  — 

rated  concentration 

listed  on  cylinder. 


Single  stage  Calibration 

regulator,  flow 
preset  at  factory, 

200-300  cc  per 
minute,  gage 
indicates  pressure 
of  tan);  contents 

0  -  1500  V  DC  Maintenance 


0.187  ID  and  Calibration 

0.250  OD 


Maintenance 
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CHAPTSR  2 


0FIBA7Z0N 


2-1  INTRODUCTION 

The  Photoionization  analyzer  is  a  portable  instrument  used  to 
detect,  the  concentration  o£  a  variety,  .oif  trace  gases  in  aa  atmosphere. 
-  The  principal  elements  consist  of  a  probe  and  a  readout  assembly' 
Associated  elements  consist  of  a  battery  charger  and  carrying  straps. 


2-2  CONTROL  AND  INDICATORS 

The  controls  and  indicators  are  located  on  the  panel  of  the  readout 
assembly  (see  Figure  2-1)  and  are  listed  and  described  in  Tables  2-1  and 
2-2. 


2-3  OPERATING  PROCEDURES 

The  following  are  the  procedures  to  be  used  in  operating  the 
analyzer : 

a.  Unclantp  the  cover  from  the  main  readout  assembly. 

b.  Connect  the  probe  cable  to  the  12  pin  )ceyed  connector  on  the 
readout  assembly  panel. 

c.  Screw  the  filter  nozzle  secxirely  Into  the  probe  end  cap.  NOTE:  This 
must  be  in  place  for  proper  operation. 

d.  Set  the  span  control  as  specified  by  the  initial  factory 
calibration  or  by  subsequent  calibrations  (see  Section  4-4)  . 


BATTERY  CHECK 
POSITION 


LOW  BATTERY 
INDICATOR  LIGHT  (LEO) 


POWER  OPP 
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systems  inc. 


20 
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stmoit  o>ieoa 


(PPM) 

ranges 


,  PUNcnoN 
SWITCH 


ZERO 

ADJUSTMENT 


SPAN 

CONTROL 


H  (-voltage 

INTERLOCK 


connector- KEY 


'  12  PIN  INTERPACE 

connector  between 

READOUT  UNIT  AND 
SENSOR 


PANEL 


FIGURE  2-1 

CONTROLS  AND  INDICATORS 
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€.  Turn  the  function  switch  to  the  BATT  (battery  checJc) 

position.  The  needle  on  the  meter  will  go  to  the  greer.  zone  if  t.he 
battery  is  fully  charged.  If  the  needle  is  below  the  green  zone  or  if 
the  Low  Battery  Indicator  canes  on,  the  battery  must  be  recharged 
before  the  analyzer  is  to  be  used. 

f.  Turn  the  function  switch  to  the  STANDBY  position.  Turn  the 

zero  adj.ustmenc  until  the  meter  needle  is  at  zero. 

g.  Calibrate  the  instranent  as  necessary  (see  para.  4.4) . 

h.  Turn  the  function.  switc.h.  to  the-  appropriate- operating.. . 

position.  Start  with  the  0-2000  position  and  then  switch  to  the  more 
sensitive  ranges  as  required  to  ^ve  the  best  resolution  and  upscale 
display. 


The  analyzer  is  now  operational. 


1.  Hold  the  probe  so  that  the  nozzle  is  at  the  point 
where  the  measxirement  is  to  be  made. 


The  instrument  measxires  the  concentration  by  drawing  the  gas  in  at 
the  end  of  the  nozzle,  passing  it  through  an  ionization  c.harber,  a-nd 
discharging  the  gas  at  the  end  of  the  probe  opposite  from  the  tip. 


CAOnON 

The  probe  will  draw  samples  from  low  pressure  areas,  i.e., 
from  ductworJc,  or  from  any  distance,  auid  will  draw  in 
water. 

DO  HOT  I»!E31SE  NOZZLE  IN 'LIQUIDS  !  ! 

DO  NOT  IMMERSE  NOZZLE  IN  DIRT,  AS  FRITTED  FILTER  WILL  CLOG! 
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WAFMIbK: 


A  high  reading  should  be  cause  for  protective  action 
since  the  Instrument  measures  gases  In  the  vicinity  of 
the  operator. 


Take  the  reading  or  readings  as  desired  being  aware  that  air 
currents  or  drafts  In  the  vicinity  of  the  probe  tlp’may  caiase 
fluctiiatlons,  and  a  stable  reading  may  not  be  possible  under  these 
conditions.  Change  the  function  switch  scale  ranges  as  required. 

Samples  may  be  drawn  from  some  distance  as  the  pump  is  somewhat 
powerful . 


MABKIKG 


Do  not  dead  head  the  pump  as  the  vacuum  In  the  Ion  chamber 
will  change  affecting  an  accurate  reading. 


j.  When  not  conducting  measurements  and  when  analyzer  Is  to  be 

kept  In  readiness  state,  turn  function  switch  to  OF?  position. 

k.  Check  battery  condition  as  required  by  turning  the  function 

switch  to  BATT  position.  Normal  operating  time  between  recharging  is 
8  to  10  hours.  If  the  Low  Battery  Indicator  comes  on.  turn  analyzer 
off  and  recharge. 


CAUTION 


Use  only  In  an  emergency  with  a  low  battery  when  on  battery 
charge.  See  para.  4.2. 


l.  ^ter  completion  of  each  operating  period  txim  function 

switch  to  OFF  position,  and  recharge  battery. 

m.  Vfhen  not  operating,  leave  analyzer  In  assembled  condition. 

and  connected  to  battery  charger. 

n.  When  transporting,  disassemble  probe  readout  assembly.  Protect  nozzle 
from  dust  and  dirt. 
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2-4  SPECIAL  PRECAUTIONS 


2-4.1  ELECTROMAGNETIC  RADIATION 

The  analyzer  is  well  protected  against  interference  from 
electromagnetic  radiation  so  no  errors  normally  occur  from  such  sources, 
such  as  large  electric  motors,  transformers,  switching  stations, 
electromagnets,  etc.  In  an  extreme  case  very  close  to  a  highly 
radiating  source,  the  possibility  of  such  an  effect  can  be  determined 
and  corrected  by  the  following  procedure.  Zero  the  analyzer  in  an 
electrically  quiet  area  with  the  function  switch  in  the  STANDBY 
position.  Then  move  the  analyzer  to  the  questionable  area  with  the 
switch  still  in  the  STANDBY  position.  If  AC  pick  up  is  occurring,  the 
meter  will  indicate  the  magnitude  of  the  error.  The  measurement  in  the 
operating  position  can"  then  be  campensated"by  subtracting  this  value .  - 


Name 


Fvihcclon  Switch 


Probe  LED  Bar 
Graph  Display 


ZERO 


TABLE  2>1 


CONTROLS 


Position 


Function 


Controls  the  operation 
of  the  analyzer 

OFF  All  operations  OFF 

BAIT  Chech  the  condition  of 

(Battery  check)  the  battery.  If  the 

needle  on  the  meter  is 
in  the  green  arc,  the 
battery  is  charged.  Zf 
the  needle  is  not  in  the 
green  arc  the  battery 
should  be  recharged. 

Can  be  done  in  any 
position,  best 
in  OFF,  see  directions 
on  charger. 

STANDBY  All  electronics  ON, 

ultraviolet  (UV)  light 
source  OFF .  This 
position  conserves  power 
and  extends  battery 
life.  This  position  is 
used  to  sec  the  analyzer 
zero  position,  (i.e.  no 
DV  light,  no  signal.) 

0-2000  Sets  range  of  meter  at 

0-2000  ppm. 

0-200  Sets  range  of  meter  at 

0-200  ppm. 

0-20  Sets  range  of  meter  at 

0-20  ppm. 

Provides  relative  indication 
of  meter  reading  (concentra¬ 
tion)  .Each  LED  of  the  Bar- 
graph  Display  represents  10% 
of  the  full  scale  setting  of 
the  range  switch. 

With  the  function  switch 
in  STANDBY  position, 
this  control  is  used  to 
adjust  the  analyzer  to 
read  zero. 
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Kainft 


Position 


Function 


SPAN  This  control  is  used  to 

set  the  sensitivity  of 
the  anolifier  to  make 
the  meter  give  direct 
readings  of  the  trace 
gas  concentrations  in 
ppm. 


Hl-VOLTAGE 

INTERLOCK 


Open 


Closed 


This  control  is  a  vernier 
control.  The  whole  n;snher 
of  the  setting  appears  in 
the  window  of  the  control, 
decimal  parts  appear  on- the 
dial.  A  lock  on  the  control 
seoires  it  in  a  specific 
setting. 

This  is  a  nozmally  open 
push  button  switch. 

Switch  is  open  when 
cable  not  connected, 
causing  high  voltage  fcr 
the  UV  lamp  to  be 
disconnected  from  the  12 
pin  connector  for  the  probe 
as  a  safety  precaution. 

Switch  is  closed  when  t.he 
probe  cable  is  connected 
to  the  readout  panel.  T.his 
connects  high  voltage  to  t.he 
socket.  This  switch  is 
automatically  closed  when 
t.he  cable  is  attached  by  the 
pressure  of  the  cable 
connector  on  the  switch  push 
button.  This  switch  may 
also  be  closed  manually 
during  maintenance  chec)cs 
of  the  readout  assembly 
without  the  probe  cable 
attached-. 


NOTE:  See  Figure  2'’1  for  locations 
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TABLE  2-2 


INDICATORS /CONNECTORS 


Naae 


Fxancrion 


Low  Battory  indicator  (LEO) 


IlluRiinates  after  approximately 
10  hours. 


Probe  Connector 


Meter/  Probe  L.E.D. 


Do  not  attenmt  to  take  readings 
when  this  light  is  on. 

12  pin  connector  for  cable 
between  the  readout  assembly 
and  the  probe. 

Indicates  concentration  of 
measured  gas. 


MOTE:  See  Figure  2-1  for  location. 
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CHAPTER  3 


FUNCTIONAL  DESCRIPTION 


3-1  PRINCIPLE  OF  OPERATION 

The  analyzer  measures  Che  concencracion  of  trace  gases  present  in 
the  atmosphere  by  using  the  principle  of  photoioization.  Photoionization 
occurs  when  an  atom  or  molecule  absorbs  light  of  sufficient  energy  to 
cause  an  electron  to  leave  and.- create  a  positive  ion.  This  will  occur 
when  the  ionization  potential  of  the  molecule  is  less  than  the  energy  of 
the  photon.  The  ionization  potential  of  a  molecule  is  that  energy  in 
electron  volts  (eV)  required  to  free  an  electron.  In  the  HW  lOl,  the 
source  of  photons  is  an.  ultraviolet  lamp  with  an  energy  of  10.2  eV. 

The  detection  process  in  this  analyzer  is  shown  in  Fig.  3-1. 
Sample  gases  enter  through  the  nozzle  into  the  ion  chamber. 

The  ultraviolet  lamp  generates  photons  with  an  energy  of  10.2  eV  and 
these  enter  the  ion  chamber.  Ionization  occurs  for  those  molecules  having 
ionization  potentials  less  than  10.2  eV. 

A  positive  biased  electrode  causes  these  positive  ions  to  travel  to 
a  collector  in  the  chamber.  Mere  ions  create  a  current  proportional  to 
concentration  at  the  collector  which  is  then  amplified  and  the  signal 
displayed  on  the  meter. 

The  amount  of  ionization  occoring,  and  thus  the  input  signal  to  the 
amplifier,  is  proportional  to  the  amount  of  trace  gas  present  in  the  ion 
chamber  and  to  the  ionization  sensitivity  of  that  gas. 

Gases  that  will  be  ionized  are  those  with  ionization  potentials  of 
10.2  eV  or  less.  7ypic2Ll  gases  that  will  be  ionized  and  their  potentials 
are  listed  in  Table  3-1.  These  gases  will  thus  be  detected  and  measured 
with  this  analyzer. 

The  ion  chamber  is  kept  at  reduced  pressure  to  minimize  effects  of 
humidity  and  other  gases: 

Gases  having  ionization  potentials  higher  than  approximately  10.2 
eV  will  not  be  ionized  by  this  analyzer.  Examples  of  th#se  and  their 
potentials  are  listed  in  Table  3-2.  As  can  be  seen  from  the  table  the 
ionization  potential  of  the  major  components  of  air,  i.e.,  oxygen, 
nitrogen,  carbon  dioxide,  and  of  methane  and. freons,  range  from  about 
12.0  ev  to  about  15.6  eV  and  will  thus  not  be  ionized  by  photons  from  the 
10.2  eV  lamp. 

When  the  analyzer  is  used  to  measure  a  mixture  of  gases,  such  as 
hydrocarbons  in  air,  a  calibration  gas  is  selected  to  approximate  the 
average  response  of  the  components  to  be  measured.  In  this  case, 
isobutylene  is  the  compound  whose  response  best  approximates  these 
hydrocarbons . 
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detection  process 


17 


TABLZ  3-1 


TYPICAL  GASES  THAT  WILL  BE  IONIZED  BY  TEE  ANALYZES 


Gas 

Ionization  Potential 

Xylene 

e.se 

Toluene 

8.82 

Cyclohexanone 

9.14 

Benzene 

9.25 

Isobutylene 

9.44 

Tri chloroe thy lene 

9.45 

Methyl  ethyl  ketone 

9.53 

Tetrahydrofuran 

9.54 

Acetone 

9.69 

Vinyl  chloride 

10.00 

Ansnonia 

10.15 

Isopropanol 

10.17 

Hexane 

10.18 

Ethanol 

10.48 

lASIZ  3-2 


TYPICAL  GASES  THAI  WILL  HOT  BE  IONIZED  BY  THE  ANALYZER 


Gas 


Ionization  Potential  (eV) 


Methanol 

10.85 

Nitronethane 

11.08 

Methyl  chloride 

11.28 

Chlorine  (C12} 

11.48 

Methyl  chloroform 

11.5 

Freon  11 

11.77 

Freon  113 

11.78 

Genetron  (101) 

11.98 

-'reon  114 

approx.  12 

Oxygen  (02) 

12.1 

Acetonitrile 

12.22 

Freon  12 

12.31 

Freon  13 

12.91 

Methane  (CH4 ) 

12.98 

Carbon  dioxide  (C02) 

13.79 

Carbon  monoxide  (CO) 

14.01 

Hydrogen 

15.426 

Hitrogen  (H2) 

15.6 

3-2  EQUIPMENT  DESCRIPTION 

The  components  of  the  analyzer  are  located  In  the  probe  and  the 
readout  assembly  (see  Fig.  3-2  and  3-3) .  The  Ion  chamber,  uv  lig.ht 
source,  amplifier  board,  pump  and  filter  nozzle  are  located  in  the  probe 
assembly.  The  battery,  the  power  supply  board,  and  the  meter  are  located 
In  the  readout  assembly.  The  probe  and  the  readout  assembly  are 
connected  by .an  800  cm  (32")  cable. 

The  punp  draws  gas  in  through  the  filter  and  orifice  located  in 
the  filter  nozzle,  through  the  ion  chamber,  and  then  discharges  it 
through  the  hollow  exhaust  screw  in  the  handle.  The  flow  rate  is 
approximately  1’75  to  275  cxibic  centimeters*  per 'minutr;  A  general 
variation  in  the  flow  rate  will  not  affect  the  measurement.  A  major 
obstruction  to  the  flow,  however,  will  prevent  proper  readings  and 
lengthen  response  time,  by  changing  the  vacuum  in  ion  chamber. 

The  output  signal  from  the  ion  chamber  goes  to  the  amplifier  and 
through  the  cable  to  the  meter  on  the  readout  assembly. 

Voltage  for  the  light  source,  ion  chamber,  amplifier  and  pump  is 
provided  from  a  DC  converter  on  the  power  supply  board.  The  battery 
provides  the  source  of  power  for  the  converter.  The  positive  side  of  t.he 
battery  is  grounded. 
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CHAPTER  4 


SCHEDULED  MAIKIEKAMCE 


4-1  INTRODUCTION 

Scheduled  maincenance  acrions  for  the  analyzer  are  those  listed  in 
Table  4-1. 


4-2  BATTER!  CHARGE 

Check  the  battery  charge  as  described  in  paragraph  2-3g.  I£  the 
battery  is  low  as  indicated  by  the  meter  reading  or  the  warning 
Indicator  LEO,  it  is  necessary  to  recharge  the  battery. 

To  charge  the  battery,  first  insert  the  mini  phone  plug  of  the 
charger  into  the  jack,  J6,  on  the  side  of  the  bezel  adjacent  to  the 
meter.  Then  insert  the  charger  plug  into  a  120  VAC  single  phase,  50-60 
cycle  outlet.  To  ensure  that  the  charger  is  functioning,  turn  the 
function  switch,  SI,  to  the  battery  check  (BAIT  position.  The  meter 
should  deflect  full  scale  if  the  charger  is  working,  leave  the  fimction 
switch  in  the  OFF  position. 

The  analyzer  can  be  operated,  however,  while  charging  by  turning 
the  function  switch  to  the  desired  position.  Such  usage  will  extend  the 
time  required  to  completely  recharge  the  battery.  A  normal  full 
recharge  of  the  battery  from  low  voltage  level  as  indicated  by  the 
warning  light  takes  about  6  hours. 


4-3  UV  LAMP  AND  ION  CHAMBER 

During  periods  of  operation  of  the  analyzer,  moisture  or  other 
foreign  matter  could  be  drawn  into  the  probe  forming  deposits  on  the 
surface  of  the  UV  lamp  or  in  the  ion  chknber.  These  deposits  would 
interfere  with  the  ionization  process- and  cause ■ erroneous-  readings . 
Cleaning  can  be  accomplished  as  follows: 

Disassemble  the  probe  as  described  in  Paragraph  6-2.1 


H&R^NG 

Turn  the  function  switch  on  the  control  panel  to  the 

OFF  position  before  disassembly.  Otherwise,  high  voltage  of 

1200  VDC  will  be  present. 
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First f  clean  the  lamp  with  a  mild  detergent  and  wipe  dry.  Then, 
the  ion  chamber  can  be  Inspected  for  dust  or  particulate  deposits.  If 
such  matter  is  present,  the  assembly  can  be  gently  swirled  in  ethanol  or 
isopropanol  and  dried  gently  at  SO  *■  fiO  degrees  C  for  approximately  a 
half  hour.  No  liquid  must  be  present  at  reassembly  as  this  would  affect 
the  performance. 

Reassemble  the  probe  as  described  in  paragraph  6-2.1  and  checX 
calibration  of  the  analyzer  (see  Section  4-4} . 

If  the  calibration  is  still  not  satisfactory,  disassemble  the 
probe  again  and  clean  the  lamp  with  the  special  HNU  cleaning  ettpound 
(see  Table  1-3) .  As  this  is  a  rigorous  cleanly  procedure  it  should  be 
done  only  after  the  more  gentle  cleaning  is  tried  as  described  above. 

Do  not  clean  the  ion  chamber  with  this  special  cleaning  congiound.  Do 
not  clean  11.7  ev  lamps  with  this  confound,  a  special  cleaning  compoxuid 
is  available  for  11.7  lasgis. 

Reassemble  the  probe,  checlc  to  see  if  the  lanqp  is  on  before 
reattaching  the  filter  nozzle  (see  WARNING,  Section  2-3 j) ,  and  calibrate 
the  analyzer  (see  Section  4-4} . 


4-4  CALZBRATZON 

The  analyzer  is  calibrated  by  use  of  a  cylinder  and  a  regulator 
(see  Table  1-3) .  The  cylinder  contains  a  calibration  gas  consisting  of 
a  mixture  of  isobutylene  in  zero  air.  Isobutylene  is  non-toxic  and  safe 
to  use  in  confined  areas.  There  are  no  listed  exposure  levels  at  any 
concentration . 

The  regulator  sets  and  controls  the  flow  rate  of  gas  to  the 
analyzer  at  a  value  preset  at  the  factory. 

The  analyzer  is  connected  to  the  output  of  the  regulator  with  a 
short  piece  (butt  connected)  of  flexible  t\2bing  (see  Figure  4-1)  .  It  is 
important  to  use  clean  tubing  since  contaminated  .tubing  will  adversely 
affect  the  calibration  readings. 

Set  the  function  switch  on  the  analyzer  at  the  desired  ppm  range 
position.  The  gas  from  the  regulator  will  flow  thru  the  probe.  The 
ispbutylene  level  in  the  calibration  gas  is  specifically  selected  for 
the  analyzer.  The  desired  ppm  level  to  be  indicated  on  the  meter  is 
given  on  the  cylinder  label. 
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FIGURE  4-1 

CALIBRATION  TEST  SET  UP 
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Adjust  the  span  control  so  the  meter  reads  the  specified  value. 
Turn  the  fxuiction  switch  back  to  the  STANDBY  position.  Check  and  reset 
the  zero  setting  if  necessary,  if  this  setting  is  changed,  recheck  the 
calibration  setting. 


NOTS:  To  conserve  calibration  gas,  this  cylinder  should  be  opened 
\mtil  a  steady  reading  is  secured  and  any  adjustment  is  made  (1  min. ) . 
This  is  the  most  effecient  use  of  the  calibration  gas  cylinder.  Do  not 
use  the  cylinder  below  about  30  PSIG  as  the  reading  can  deviate  up  to 
10%  from  the  rated  value.  Safely  discard  the  disposable  cylinder  when 
e^ty.  If  questions  arise  about -disposal,- -this  cylinder  contained 
99.99%  pure  air  with  lOOppm  Isobutylene  (non'-toxic,  non-flananable 
iagiurity) . 


If  the  span  setting  resulting  from  calibration  is  0.0  or  if  the 
calibration  cannot  be  achieved  then  the  laa^  must  be  cleaned  (see 
Section  4-3  azul  6-2.1). 

If  the  analyzer  still  cannot  be  calibrated  (the  lamp  may  be  ON  but 
the  output  too  low)  or  if  the  lasg>  has  failed  it  must  be  replaced. 

To  replace  the  lamp,  disassemble  the  probe,  remove  the  old  lamp, 
install  a  new  one  and  reassemble.  Set  the  SPAN  pot  to  8.0.  Remove  the 
readout  assembly  case  (see  Section  €-2.2) .  Locate  the  gain  control 
potentianeter,  R48,  oh  the  power  supply  board  as  shown  on  Figure  5-2. 
Recalibrate  the  analyzer  adjusting  this  potentiometer,  R48,  with  a  small 
screwdriver  to  obtain  the  specified  ppm  reading. 

If  the  analyzer  still  cannot  be  calibrated,  it  is  possible  that  it 
may  be  leaking.  The  HW  101  normally  operates  at  approximately  775  mbars 
■«'/-  30  mbars,  and  if  not  reassembled  properly  can  leak. 


NOTES: 

1)  The  screws  holding  the  end  cap  are  special  screws 
with  rubber  gaskets  in  the  head. 

2)  The  ion  chamber  has  a  special  gasket  on  the  screen 
retainer . 

3)  The  filter  nozzle  must  have  its  gasket  in  place  where  it 
connects  with  the  probe.  (The  filter  nozzle  should  not  be 
disaLSsembled  either  for  filter  replacement  or  general 
cleaning) 
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WftStllMg 


Use  great  care  when  operating  the  analyzer  with  readout 
assembly  outside  the  case  due  to  the  presence  of  -1200  V  DC. 


When  calibration  is  accomplished,  turn  the  analyzer  OFF  and 
replace  the  readout  assembly  in  its  case. 

Adjustment  of  R48  potentiometer  is  used  only  when  a  new  lamp  is 
installed.  At  all  other  times  adjustmencis-  accomplished  using-  the  S?AN 
control  potentiometer. 
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TABLZ  4-1 


'As  rtqulrcd 

Battery  recharge 

4-2 

Monthly 

(or  as  required) 

UV  Lamp  and  Ton  Chamber 

4-3 

Daily 

Calibration 

4-4 
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CHAPTER  5 


TROUBLESHOOTING 


5.1  INTRODUCTION 

..  Thje  Inirial  step  of  any  troubleshooting  is  a  thorough  visual  inspection  to 
looh  for  possible  loose  or  open  connections/  shorts,  dust  or  other  obvious 
conditions . 

Detailed  troubleshooting  for  fault  location  and  correction  is  accomplished 
by  steps  outlined  in  the  following. 


Fault  Logic  Diagram 

Test  Points,  Power  Supply  PCB 

Troubleshooting  Data 

Troubleshooting  Index 

Fuse  Index 

Indicator  Laap  Index 

Relay  Index 

Pad  Data,  Power  Supply  PCB 
Pin  Data,  Amplifier  PCB,  ?2/J2 
Pin  Data,  Probe  Cable,  P3/J3 


Figure 

5-1 

Figure 

5-2 

Table 

5-1 

Table 

5-2 

Table 

5-3 

Table 

5-4 

Table 

5-5 

Table 

5-6 

Table 

5-7 

Table 

5-8 

Disassembly  and  reassembly  as  may  be  required  for  checking  t.he  equipment  or 
replacing  parts  are  described  in  Chapter  6. 


warning 

Turn  the  function  switch  on  the  control  panel  to  the  OFF 
position  before  disassembly.  Otherwise  high  voltage  of  -1200 
VDC  will  be  present. 


WARNING 

Do  not  observe  the  light  source  closer  than  6  inches.  When 
necessary,  observe  only  briefly.  Continued  exposure  to 
ultraviolet  energy  generated  by  the  light  source  can  be 
harmful  to  eyesight 


WARNING 

When  conducting  tests  on  analyzer  in  open  condition,  exercise 
great  care  due  to  presence  of  high  voltage. 
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TABLE  S>1 


Syn^ca 


i.  Het«r  indicates 
low  battery 


2.  Low  battery 


TBOUBLESHOOim:  DATA 


Probable  Cause 


Corrective  Action 


a.  Battery  charge  low 


b.  Battery  dead 


c.  Blown  fuse 

(ri,2A,rig.3-3) 


d.  Bad  connections 


e.  Broken  meter 
siovenent 


a.  Power  supply 
defective. 


1)  Recharge  battery, 
check  meter  with 
function  switch  in 
BATT  position  to 
ensure  the  charger 
is  operating, 
properly 
(See  Table  2-1) 

1)  Disconnect  battery 
and  check  with 
voltohmeter. 

Should  read  -11  to 
-15  V  DC.  Replace 
if  dead. 

(See  Section  6-2.2) 

1)  Check  fuse.  If 
blowm,  check  low 
battery  for 
evidence  of  shorts 
in  wiring,  then 
replace  fuse. 

1)  Check  wiring 
connections . 

Repair  poor  or  bad 
connections . 

1)  Tip  Instrument 
rapidly  from  side 
to  side .  Meter 
needle  should  move 
freely,  and  return 
to  zero.  If 
faulty,  replace 
with  new  meter. 

1)  Check  power  supply 
voltages  (see 
Figure  5-2  and 
Table  5-6) .  If  in 
error  replace 
control  assembly. 
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3.  uv  Laap  not  OM 


4.  Pump  not  running 


&.  High  Voltage  1) 

Interlock 
(Microswitch  S2) 
at  probe  cable  connector 
on  readout  assy  not 
operaring 


b.  High  voltage 
supply  out  or 
faulty. 


c.  Lamp  not  making 
proper  connection 
with  high  voltage 


d.  Lamp  faulty 

e.  Short  in  high 
voltage  lines. 


a.  Pump  stuck 


b.  Pump  connections 
faulty 


'  c.  Low  or  dead  battery 


d.  Pump  voltage  not 
correct 


Check  by  applying 
pressure  to  switch 
plunger  with  cable 
in  place. 

Adjust  hex  screw  on 
side  of  cable  con¬ 
nector,  if  required 
to  increase  throw 
of  switch  plunger. 

1)  Check  high  voltage 
output  on  power 
supply  board  (pad 
22) .  If  voltage 
not  correct  ‘(See 
Table  5-3)  replace 
control  assembly. 

1)  Remove  lamp,  clean 
and  tighten 
contacts,  re¬ 
install  lamp. 

1)  Replace  lamp. 

1)  Check  wiring  from 
power  supply  board 
to  probe  caUsle 
connector  (J3  pin 
D)  to  UV  lamp 
contacts  (Dl). 

Remove  any  shorts. 

1}  Disassemble  probe 
and  clean  passages 
with  caxe. 

1)  Check  for  wiring 
connections  at  pump 
motor  and  at  probe 
cable  connector. 

Repair  as  required. 

1)  Check  battery 
output  (power 
supply  board, pad  8) 
Recharge  or  replace 
battery  as 
required. 

1)  Check  pump  voltage 
(power  supply  board 
pad.*;  19  and  21,  probe 
cable,  pins  A  and  C)  . 

I.f  not  correct,  replace 
control  assembly. 
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Sys^con 


Probable  Cause 


Corrective  Action 


5.  Meter  does  not 
respond. 


6.  Meter  does  not 
retiim  to  zero 
in  STANDBY 


a.  Dirty  or  open  probe 
connection. 


b.  Broken  meter 
movement .  . 

c.  Dirty  or  open 
connections  to  meter 


d.  Low  or  dead  battery 

e.  Blown  fuse 

a.  Broken  meter 
movement 


b.  Dirty  or  open 
connections  to  meter 

c.  Dirty  or  open 
connections  in  probe. 

d.  Zero  adjust  faulty 


e.  Anplifier  faulty 


2)  If  pun^  voltages 

correct/  replace  pump. 

1)  Clean  and  tighten  or 
resolder 
connections  in 
probe. 

1)  See  l-e-l  above. 


1)  Clean  and  tighten 
connections  at 
meter.- 

1)  See  4-c-l  above. 

1)  See  l->a-l  above. 

1)  See  1-e-l  ed}ove. 


1)  See  5-c-l  above. 


1)  See  5-a-l  above. 


1)  Rotate  zero  adjust 
pot 

(see  Fig.  2-1) 

(R50,  Fig.  3-4). 
Check  pot  output  at 
meter  probe 
connector  (J3  pins  B 
and  L) .  If  voltage 
does  not  vary, 
replace  zero  adjxist 
pot. 

1)  Rotate  zero  adjust 
pot. Check  amplifier 
output  at  power 
supply  PCB  (Pad 
11),  amplifier 
board  connector 
(P2/J2  pin  E),  or 
probe  connector 
(P3/J3  pin  £) ,  or 
observe  meter. 

If  voltage  level  on 
meter  does  not 
respond,  replace 
amplifier  board. 
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SvBr:*or». 


?rQba^lg  Caua' 


Corraciivt 


T.  Meter  readings 
high  or  low. 


f.  Ion  chanber 
shorted 


a.  Incorrect 
calibration 

b.  Lanq)  dirty. 


c.  Contandnation  in 
ion  chamber. 

d.  0  ring  leaJcing 
or  missing 


e.  Power  supply  board 
faulty . 


1.  Dirty  or  loose 
connections. 


g.  Probe  may  be 
leaJcing 


1)  Clean  ion  chamber. 

(See  para.  4-3) 

RechecX  analyzer 
operation  in 
retiirnlng 

to  zero  at  STANDBY . 

2)  Replace  ion  chamber. 

1)  Recalibrate 

(see  para  4-4). 

1)  Clean  las^ 

(see  para  4-3) . 

1)  Clean  ion  chamber 
(see  para.  4-3) . 

1)  Check  0  rings  and 
adjacent  surfaces 
(see  para.  6-2.1) . 

1)  Check  power  supply 
board  outputs .  (pads 
17,  20,  and  22  Table 
5-3) .  If  voltages  not 
correct,  replace 
control  assembly. 

1)  Clean  or  tighten 
connections  at 
amplifier  board,  probe 
cable,  and  meter. 

1)  Place  finger  over 

filter  nozzle  inlet 
and  check  flow  at 
the  exhaust.  There 
should  be  no  flow. 

2)  Remove  filter  norrle 
and  place  finger  over 
inlet  and  recheck  flow 
at  exhaust .  There 
should  be  no  flow. 

3)  If  still  lea)cing, 
remove  end  cap  and 
ion  chamber  and  block 
inltt  to  pump  at  small 
"O”-  ring  on  retainer. 
There  should  be  no  flow. 
If  still  lea]d.ng  at  this 
point,  call  HNU  Service 
Department . 
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Symptom 


Probable  Cause 


Corrective  Action 


8.  Meter  erratic, 
ujxstable  or 
non-repeatable 


9.  Drifting  meter 
readings 

10. XZD  Readout 
on  probe 


a.  Loose  cable 
connection 


b.  Dirty  or  loose 
meter  connections 


c.  Contamination  in 
ion  chamber. 

d.  Power  supply  board 

e.  Unstable  or  noisy 


f.  Function  switch  in 
high  gain,  most 
sensitive  position 
(i.e.,  0-20ppm) 


g.  Pump  not  operating 
properly . 

h.  Gas  flow  slow  or 

i.  Meter  contacts 
dirty  or  loose. 

j.  Electromagnetic 
interference 

h.  Hi  Voltage 
Interblock 

a.  Ion  Chamber 
contaminated. 

a.  Out  con^jletcly 
Meter  OK 

b.  Some  segments  out 


1)  Check  cable  connection 
at  control  panel. 

Observe  meter.  Tighten 
cable  as  required. 

1)  Check  meter 

connections.  Clean  and 
tighten  as  required. 

1)  Clean  ion  chamber. 

(see  parai.'  4-3)  . 

1)  See  7-D-l  above. 

1)  Observe  lano  (Important 
see  Warning,  Section  2-33) 
If  operation  not  steady, 
replace  lamp. 

1)  Unstable  meter 

operation  is  common 
with  function  switch  in 
most  sensitive  positio.-.. 
Turn  switch  to  less 
sensitive  position  if 
desirable. 

1)  See  7G 


1)  See  4-a-l  above. 

1)  Clean  and  tighter, 
contacts 

1)  See  2-4.2 


1)  See  3-A-l 


1)  Clean  ion  chamber. 
(See  para.  4-3) 
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TABLE  5-2 


TBOUBLESHOOTING  ZKDEX 


Functional 

Area 

Troubleshooting 
alignment  / 
adjustment 
(Table  5-2  Para.) 

Diagram 
(Fig.  No.) 

Functional 
Descripricn 
(Para.)  '' 

Battery 

1,4,5 

3-4 

3-2 

Controls/Circuitry 

5, €,7,8,9 

3-4 

3-2 

Meter 

1,5,6,7,8 

3-4 

3-2 

Power  Supply 

2, 3,4, 7,8 

3-4 

3-2 

Puap 

4,8 

3-4 

3-2 

Lanp 

3,7,8 

3-4 

3-2 

Ion  Chanber 

6,7,8 

3-4 

3-1. 3-2 

Filter  Nozzle 


I£D  Readout 


table  5-3 

PAD  DATA,  POWER  SUPPLY  PCS 

Voltage 
(Vdc) 


Signal 

Name 


Battery  Positive (♦) 

Ground 

Battery  Charger  {<»-) 

Low  Battery  Indicator 

Low  Battery  Indicator 

Bi-Volt  Relay  Disconnect  -Pisnp  Ground 

Battery  Charger  (-) 

Battery  negative  (-) 

Battery  negative  (-) 

Ri-Volt  relay  disconnect 

Ang)lifier  Signal 

Signal  divider  for  span  control 


0 

0 

0 


-12  (See  Note) 
-11  to  -  15 
-11  to  -  15 
-11  to  -  15 
0  or  -12 
0  to  -5 
0  to  -5 


Ion  chamber  accelerating  voltage 

Zero  adjust  voltage  power 

Not  Used 

Amplifier  Power 

Pump  Power 

UV  Lan;) 

Output  Signal  to  Meter 
Battery  Chec)c  Voltage 
Not  Used 
Signal  Feedbac)^ 

Ground 
Ground 
Not  Used 
Ground 
Ground 


+180 

+18  to  +21 

-9.5  tolO.5 
-10 . nominal 
(see  NOTE) 
up  to  -1200 
(see  para32) 
0  to  -5 
-11  to  -15 

0  to  -5 
0 
0 

0 

0 


NOTE:  Differential  voltage  for  pump  between  pads  21(+)  and  €(-)  will 
be  between  9.0  and  11.0  volts  DC. 


TABLE  5-4 


£ia_i 


A 

B 

C 

D 

E 

T 

3 


PIN  DATA,  AMPLiriZa  PCS,  P2/J2 


Ground 

Span  Control  Setting 
Zero  Adjtist 
Airgilifier  Power 
Amplifier  Signal 
Zero  Adjust  Voltage 
Zero  Adjust 


0 

varying 
varying 
-9.5  to  -10.5 
0  to  -15.0 
+18  to  +21 
varying 
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PIN  DATA,  PPOBS  CABLE,  P3/J3 


Signal  Name 


Voltage  (V  OC) 


Puntp  Ground 
Zero  Adjust 
Pump  Power 
UV  Lanp 

As^lifler  Signal. 

Ground 

span  Control  Setting 
Ground 

Zero  adjust  Voltage 
Zero  Adjust 

Ion  Chamber  accelerating 
voltage 

Aittpliiier  Power 


-12  nominal 
varying 
-1.0  nominal 
up  to  -1200 
(see  para.  3-2) 
0  to  -5.0 
0 

varying 

0 

+18  to  +21 
varying 
+180 

-9.5  to  -10.5 


NOTE:  Differential  potential  for  pump  between 

pins  C(+)  and  A(-)  will  be  between  9.0  and 
11.0  Volts  DC. 


FIGURE  5-1 

FAULT  LOGIC  DIAGRAM 
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Y 


DOES  UV  LAMP 
COME  ON 


IS  high  voltage 

NO 

AOJUST  contact 

RING  ON  PROSE 

connector 

operating 

YES 

IS  HIGH  VOLTAGE 

NO 

REPLACE 

6k 

CONTROL  ASSEMBLY 

YES 

ARE  HIGH  i^lTAGE 

NO 

Clean  and 

CONTACTS  OK 

tighten  contacts 

YES 

IS  lamp 

REPLACE  LAMP 

functional 

1 - 

VE5 


ARE  HIGH  VOLTAGE 
LINES  SHORTEN 


YES 


REPAIR  SmORTS 


DOES  PUMP  RUN? 


NO 


YES 


IS  PUMP  stalled? 


NO 


CLEAN  FLOW  AND 
THEN  PUMP 


YES 


ARE  F  J*  iP  CONNECTION* 
FAULTY? 


NO 


© 


4  0 


9 


IS  MSTsa  saaATic. 

unstabl£  on 

NON-aEPSATABL: 


IS  CABLs  tOCSe 


TiGHTcN  Cable 


ARE  M£TSR 

yr^ 

CLEAN  AND 

CONNECTIONS  LOOSE 

OR  DIRTY 

Tighten 

CONNECTIONS 

IS  ION  Chamber 

YES 

Clean  ion 

contaminated 

Chamber 

LEAKS  IN  SYSTEM 


RND  AND  REPAIR 
LEAKS 


ARE  POWER  SUPPLY 
VOLTAGES  OK 


REPLACE 

CONTROL  ASSEMBLY 


IS  lamp  unstable 

OR  NOISY 


replace  lamp 


IS  HIGH  GAIN 
BEING  USED 

(MOST  SENSITIVE  RANGS 


NOISE  IS  COMMON 
WITH  HIGH  GAIN. 

REDUCE  Gain  if 
DESIRED 


IS  PUMP  OPERATING 
PROPERLY 


REPLACE  PUMP 


IS  filter  or 
ORIFICE  CLOGGED 


CONTACT  HNU 
SYSTEMS 


G 


Note;  For  lunner  oetsils.  see 
Taeie  5-». 
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uv  LAMP  voltage 

♦300  VWITH  PROBE 

connected 

•*i200  VWITH  PROBE 
OISCONNECTcD 


PADS 

BA77ERV  voltage 
-n  TO  -15  V 


PAD  ir 

ION  chamber 
CELERaTinG 
VOLTAGE 
180  TO  -181  V 


PAD  18 

ZERO  ADJUST  POWER 
-16  TO  -21  V 


PAD  20 

lipier  power 

.5  TO -10.3  V 


GAIN  CONTROL  POT  Ra8 


PADS  21  TO  €  (6  LOWSIDE) 
PUMP  MOTOR 
90  TO  11.0V 


FIGURE  5-2 
TEST  POINTS 
POWER  SUPPLY  PCB 


CHAPTER  6 


CORBECTZVE  MAZNTEHANCI 


6-1  INTRODUCTION 

The  scope  end  function  of  corrective  maintenance  of  the 
analyzer  consists  of  the  disassembly,  replacement  of  component  parts 
and  s\2bassemblies  and  the  reassembly — All  adjustments  and 
calibrations  are  described  in  chapters  2  through  5. 


6-2  EQUIPMENT  DISASSMBLT/REASSEMBLT 

Disassembly  and  reassembly  of  the  analyzer  for  maintenance  and 
part  replacement  can  be  accoo^lished  as  follows. 


6-2.1  PROBE  ASSEMBLY 


KARKING 

Turn  the  function  switch  on  the  control  panel  to  the  orr 
position  before  disassembly.  Otherwise  high  voltage  of  - 
1200  VDC,  will  be  present. 


Disconnect  the  probe  cable  connector  at  the  readout  assembly. 

Hold  the  lang>  housing  with  the  black  end  cap  upright.  Loosen 
the  screws  on  the  top  of  the.  end  .cap,  ..separate.,  the  end  cap  and  ion 
c.hamber  from  the  lang)  and  lamp  housing. 


CAUTION 


Care  snist  be  taken  so  that  the  ion  chamber  does  not  fall 
out  of  the  end  cap  or  the  light  source  does  not  fall  out  of 
the  langj  housing. 


Be  sure  to  retain  all  ”0"  rings  and  gaskets  to  ensure 
leak  tight  reassembly. 
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Turn  the  end  cap  over  in  the  hand.  Tap  lightly  on  the  top. 

The  ion  chanber  should  fall  out  of  the  end  cap. 

Place  one  hand  over  the  top  of  the  lantp  housing  and  tilt 
slightly.  The  lamp  will  slide  out  of  the  housing. 

Clean  or  replace  the  lamp  as  required  (see  Section  4-3  for  lamp 
cleaning) . 

Remove  any  dust  or  particles  that  may  be  deposited  in  the 
sample  passages  by  gently  blowing,  or  by  lightly  brushing  with  a 
camels  hair  brush.*  Extreme  care  is  required  to  prevent  damage  to  the 
pung). 


Inspect  the  surfaces  adjacent  to-  the  O-rings  for  evidence  of 
lea)cage.  Replace -any  O-rings  where  such  evidence  appears..'  A  special 
tool  is  required  to  remove  the  lamp  housing  from  the  probe.  Contact 
HNU  Systems. 

The  amplifier  board  can  be  removed  from  the  lamp  source  housing 
subassembly,  (see  Fig.  6-2)  by  tinsnapping  the  coaxial  connector,  Jl, 
and  then  removing  the  retaining  screw.  The  amplifier  board  will  then 
slide  out  of  the  housing  assembly. 

Reassemble  the  probe  by  first  sliding  the  lamp  bac)c  ...nto  the 
lamp  housing.  Place  the  ion  chamber  on  top  of  the  lamp  housing, 
maJting  sure  that  the  contacts  are  properly  aligned,  and  "0"  rings  arc 
seated  correctly.  The  ion  chamber  fits  only  one  way. 

Place  the  end  cap  on  top  of  the  ion  chamber  and  replace  the  two 
screws.  Tighten  the  screws  enough  to  seal  the  0-ring.  Chec)c  to  be 
sure  the  assembly  is  leak  tight  by  blocking  the  sample  inlet  and 
chec)ting  for  no-flow  at  the  exhaust. 


CAtrniQN 

Check  ion  chamber  alignment.  It  only  fits  one  way. 


Align  the  12  pin  probe  connector  to  the  readout  assembly  and 
reconnect  with  a  twisting  motion  until  a  click  occurs.  Check  to 
ensure  the  high  voltage  microswitch  is  properly  depressed. 

Perform  zero  adjustment  (Section  2-3,  steps  f  thru  h)  and 
calibrate  (Section  4-4)  after  probe  repair,  lamp  replacement,  or 
probe  replacement. 
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€-2.2  BZADOUT  ASSZ.^Y 


HARKING 

Turn  the  function  switch  on  the  control  panel  to  the  OF? 
position  before  disassembly.  Otherwise,  high  voltage  of  - 
1200  VDC  will  be  present. 


Disconnect  the  probe  cable  connection.  Loosen 'the  screw  on  the 
bottom  of  the  case  and,  holding  the  instrument  by  the  bezel,  remove 
the  case.  (See  Fig.  €-3).  Remove -and  replace' the  subassemlies  as 
follows : 

a.  Control  assembly  -  The  control  assembly  is  bonded- to  the  bezel  and 

is  not  removable. 

b.  Meter  -  The  meter  may  be  removed  and  replaced  by  the  following  steps. 

(Maintain  sealing  gas)cet  in  original  location) 


1}  Disconnect  the  leads  from  the  meter. 

2)  Remove  2  screws  from  clangs  holding  meter  in  place. 

3)  Loosen  2  nuts  on  clamps. 

4)  Move  clamps  inward  to  clear  opening. 

5)  Move  bezel  with  meter  forward  out  of  assembly. 

6)  Transfer  the  clamps  to  the  new  meter. 

7)  Reverse  steps  1)  thru  6)  to  install  new  meter. 


o 


P0W£S  SUPPLY 
EQAnO 


GASKET 


MOUNTING  Bracket 
FOR  POWER  SUPPLY 


CONTROL 

ASSEMBLY 


figure  6-3 

READOUT  ASSEMBLY 
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c.  Battery  -  The  battery  may  be  removed  and  replaced  by  the 

following  stepa: 

1)  Disconnect  the  oolex  connector  to  the  battery. 

2)  Remove  4  screws  on  battery  bracket  holding  battery  in 
place . 

3)  Remove  battery  from  the  bracket  on  the  end  away  from 
the  control  assembly. 

4)  Install  new  battery  by  reversing  steps  1)  thu  3) 
above. 

5)  On  the  power  suply  board,  t\im  R53  (see  Figure  a 

20  tiim  10k  potentiometer,  fully  counter  clockwise. 

£)  Charge  the  battery  until  fully  charged  (approx.  2 
hrs) . 

7)  Operate  the  analyzer  on  one  of  the  three  ppm  range 
settings  for  4  1/2  hoirrs. 

8}  Adjust  RS3  (see  Figure  5-2)  in  a  clockwise  direction 
until  the  low  battery  LED  indicator  just  comes  on. 

9)  Recharge  the  battery.  The  analyzer  will  now  operate 
for  10  hours  before  the  low  battery  indicator  comes  on. 
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Figure  & 
Index  No. 


1 

2 


3 

4 


6 

7 

8 

9 

10 


11 

12 


13 


14 

t 

15 


GROUP  ASSZKBLY  PARTS  UST 


Part  Description  Units 

Number  1234567  per 

Assy 


AC103981 

Probe  assembly:  provides 
gas  detection 

1 

AD103960 

Shell  and  cable  assy:  consists 
of  shell,  base,  handle,  knob 
cable  and  connector 

1 

DA100049-1 

Exhaust  screw 

1 

A£1039e0 

Lamp  Housing:  provides  housing 

p  ifie 

1 

PCS 

light  source  (lamp) 

1 

AB100008-A1 

Pump  Assy 

1 

AB1022S6>A1 

Anplifier  PCS 

1 

AD103983 

Ion  chamber  assy 

1 

DB100053-1 

End  cap 

1 

Screw:  end  cap  assy,  6-32  x 

11/4  pin  head,  with  internal 
tooth  standard  washer  *6,  both 
stainless  steel 

2 

DE104124 

Probe  extension:  8”  length 

A 

568-020 

0-Ring:  Zon  chamber  seal, 

1"  O.D.,  70  Duro  ARP,  (90512) 

1 

568-012 

0-Ring:  Extension  seal,  7/16” 

ID  70  Duro  ARP,  (90512) 

1 

568-005 

0-Ring;  seal,  7/32"  OD, 

70  Duro,  ARP,  (90512) 

1 

568-002 

0-Ring;  seal,  13/16"  OD, 

70  Duro,  ARP,  (90512) 

1 
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PIGURE  7-1 

parts  location,  probe 
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GROUP  ASSEMBLY  PARIS  LIST 

<igur«  &  P&rt  Description  Uni 

Index  Muteber  123456'?  Pe 

Assy 


7-2  AC103959 

AC:i03961 

1  DC900012-1 

2  AB100086-A1 

3  DA101B16-1 

4  DA100029-1 

5  AC103963 

€ 


7  AAlOOOn-Al 

7-3  1  DB100017-1 

2  DBlOOOlB-1 


3  AC102269-A1 

4  DD102240 

5  DB100050-1 
AC1C3953 
AB1039C5 


Readout  assy:  provides  control 
and  indications 

Meter  i  Bezel  Assy 

Meter:  4  1/2**  (11.3  on.).  Taut 
band  noveaent,  graduated 
O'S-IO-IS-IO  division 

Switch:  Function  s%rltch,  rotary 
€  position, (Ref  Des:  SI) 

Potentiometer:  span  control, 

10  turn  lOOK,  Spectrol  #534 
(02111)  (Ref  Des:  R51) 

Potentiometer:  zero  adjust 
turn,  lOK,  CTS  «VA45R103A 
(23223)  (Ref  Des:  R50) 

Control  assy:  consists  of 
brac)cet  power  supply  PCB, 
cable  fuse  and  power  jacX 

Fuse:  2A,  Bussnuin  f ACC-2  (71400) 
or  Fusetron  tMDL-2 
(076B9)  (Ref  Des:  FI) 

Battery:  12  V  dc,  2.5  ampere- 
hours  (Ref  Des  Bl) 

Strap,  necX:  st^orts  readout 
assy  from  neeJe  of  operator 
when  in  use 

Strap,  waist:  secvires  readout 
assy  to  waist  of  operator 
when  in  use 

Charger,  battery:  15.0  V  dc, 

120  Vac,  iph  input. 

Case,  cover 

Case,  reado\:t  assy 

Display  Driver  Board  Assy 

Low  Bat  Board  Assy 


1 


1 


1 

1 


1 

1 

1 
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*1  r« 


FIGURE  7-2 

PARTS  LOCATION,  READOUT  ASSEMBLY 
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FIGURE  7-3 

parts  location,  outer  assembly 
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RtTSRENCS  DESlCaOinON  UffiEX 


R«C«r«ncft 

Z>«sign«cion 


fil 

FI 

RSO 

RSI 

Si 


Part 

Number 

AAlOOOll-Al 
AQ:-2  or  MDL-2 
DA100029-1,  VR45R103A 
DA101816-1,  534 
AB100086>A1 
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AVAZIASLE  SPARE 
PAIOOOIO-Al 

PA-102743-A1 

PA-102744-A1 


PARTS  KITS 

0-Ring  Kit:  Concalns  two  each  of  568-020,  568- 
012,  S68-00S  and  568-002 

Five  Piece  Spare  Parts  Kit:  Contains  one  each 
of  PA100009-A1  UV  light  source,  AAlOOOll-Al 
Battery,  AB1022S6-A1  Amplifier  PCB,  AC102260-A1 
Control  Assembly  and  PAIOOOIO-Al  o-Ring  Kit. 

Three  Piece  Spare  Parts  Kit:  Contains  one  each 
of  PA100009-A1  UC  light  source,  AAlOOOll-Al 
Battery  and  PAIOOOIO-Al  O-Ring  Kit. 
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Section  I 
General 


Introduction 

Tb?  MAC-51B  Magnetic  and  Cable  Locator  is  a  ligh'- weight,  dual- 
mode  instrument  designed  for  detecting  buried  iron  and  steel  objects 
and  tracing  underground  cables  and  pipes.  The  system  consists  of  two 
major  units:  a  transmitter  and  a  dual-function  receiver.  Both  units  use 
alkaline  C-cell  batteries  that  provide  up  to  100  hours  of  operation. 


Figure  1-1.  MAC-51B  Magnetic  and  Cable  Locator 


Cable  Locator  Mode 

When  used  in  the  cable  locator  mode,  the  transmitter  generates  a 
distinctive  ac  signal  which  is  applied  to  the  cable  or  pipe.  The  receiver 
is  used  to  detect  and  trace  the  signal  as  it  travels  along  the  cable/pipe. 
A  siren-like  tone  from  the  receiver  is  easily  identified  as  the  tracing 
signal.  The  approximate  depth  of  an  underground  cable  can  be 
determined  using  the  45®  null-point  triangulation  method.  Operation 
of  the  MAC-5  IB  in  the  cable  locator  mode  is  explained  in  Sections  IV 
and  V. 


Magnetic  Locator  Mode 

Thr  receiver  is  the  only  unit  required  for  operation  in  the  magnetic 
mode.  Set  the  receiver  M/C  function  switch  to  “M”,  adjust  the  sensi¬ 
tivity  control,  and  you  have  the  best  magnetic  locator  available. 
Operation  of  the  magnetic  locator  mode  is  explained  in  Sections  II 
and  III. 

Sv’itching  from  cab.e  locator  mode  to  magnetic  locator  mode  while 
tracing  a  cable  is  a  unique  method  for  unscrambling  ground  clutter. 
Gas  and  water  p.pe.*;  '.n  the  immediate  vicinity  of  a  cable  can  emit 
pa’asitic  signals  that  distort  the  identification  null.  In  the  magnetic 
mode  cast-iron  water  pipes  and  gas  lines  can  be  identified  quickly  and 
even  classified  as  to  type  by  the  conventional  spacing  of  joints,  which 
pro’,  ioe  the  strongest  signals. 
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Standard  Accessories 

Basic  accessories  supplied  with  the  MAC-5  IB  include  a  headphone 
jack,  a  spare  batteries  holder  and  a  conductive  cable  assembly  with 
ground  stake.  An  inductive  signal  clamp,  mini  transmitter  and  head- 
nJ-iAT-es  are  available  options. 

Optional  Inductive  Signal  Clamp 

This  option  increases  the  versatility  of  the  MAC-51B  by  providing  a 
convenient  method  of  selectively  applying  the  trace  sign^  to  cables  or 
conductors  covered  with  nonmetallic  insulation. 

It  applies  a  strong  trace  signal  to  only  the  conductor  that  it  is 
clamp^  around.  This  positive  identification  allows  a  specific  cable  to 
be  traced  even  when  located  in  congested  areas  containing  cables, 
water  and  gas  lines  or  other  conductors  that  may  emit  lower  level  para¬ 
sitic  trace  signals. 

Operation  is  simple  and  easy'  Plug  the  clamp  leac  trans¬ 

mitter  accessory  jack  and  close  the  clamp  around  the  cabjt.  No  ground 
connection  is  required.  Hook-up  can  be  made  to  all  standard  metallic 
cable  types  up  to  three  inches  in  diameter. 

Optional  Mini  Transmitter 

The  Model  MT-1  is  a  miniature  solid-state  transmitter  (3  in.  x  1 
in.)  used  in  combination  with  a  MAC-51B  receiver  to  trace  nonmetallic 
pipes,  pinpoint  obstructions,  and  locate  concrete  septic  tanks. 

As  the  MT-1  (Mole)  is  pushed  through  a  buried  nonmetallic  pipe,  it 
emits  a  signal  that  can  be  detected  at  depths  up  to  18  feet  by  using  the 
MAC-51B  receiver. 

The  Mole  has  a  concave  surface  so  it  can  be  taped  to  a  plumber  s 
snake,  and  a  Vi -inch  tapped  hole  for  end  mounting. 

One  AAA  penlight  alkaline  battery  provides  up  to  30  hours  of 
operation.  The  battery  cap  also  serves  as  the  On/Off  switch.  Power  is 
turned  off  by  rotating  the  battery  cap  counterclockwise  until  the 
battery  moves  when  the  MT-1  is  shaken. 
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MAC-51B  SPECinCATIONS 


thansmitter 

operating  Voltage 
Batten'  Life 
Output  rrequency 

Audio  Indicator 
Weight 

Operating  Temperature 
Overall  Size 


12  Volts  (eight  alkaline  C-Cell  batteries) 
75  hours  intermittent  operation  at  70°F 

G2.5  kHz  modulated  at  382  Hz,  pulsed  at 

4.8  Hz  (inductive  or  conductive) 

2.58  kHz  pulsed  at  4.8  Hz 
Approximately  5.5  lb.  (2.5  kg.) 

-  la^F  to  lAO^F  ( -  25^0  to  60®C) 

43.5  in.  X  7  in.  x  5  in.  (110.5  cm.  x 

17.8  cm.  X  12.7  cm.) 


RECEIVER 
Operating  Voltage 
Battery  Life 
Output  Frequency 


*  *  c;i^iit 

Operating  Temperature 
Overall  Length 
Waterproof  Length 
Nominal  Sensor  Spacing 


6  Volts  (4  alkaline  C-Cell  batteries) 

100  hours  intermittent  operation  at  70“F 

Approximately  40  Hz  idling  tone  from 
speaker.  Frequency  of  pulsing  tone 
increases  (or  decreases)  with  signal 
intensity. 

Approximately  3  lb.  (1.36  kg.) 

-  13®F  to  140°F  ( -  25‘’C  to  60®C) 

42.3  in.  (107.4  cm.) 

34.5  in.  (87.6  cm.) 

20  in.  (50.8  cm.) 


(Specifications  subject  to  change  without  notice) 
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Section  II 

Magnetic  Locator  Operation 

Theory  of  Operatior 

In  the  magnetic  locator  mode,  the  MAC-51B  receiver  responds 
when  the  magnetic  field  strength  at  the  two  sensors,  which  are  20 
inches  apart,  is  different.  This  response  consists  of  a  change  in  the 
idling  frequency  of  the  signal  emitted  from  the  speaker. 

Figure  2-1  illustrates  an  application  of  the  locator  in  which  it  is 
used  to  detect  an  iron  marker  of  the  type  used  for  property  line 
identification.  The  magnetic  field  of  the  marker  is  stronger  at  sensor 
A  than  it  is  at  sensor  B.  As  a  result,  the  frequency  of  the  signal  on  the 
speaker  is  higher  than  the  40  Hz  idling  frequency  which  exists  when 
the  field  strength  is  the  same  at  both  sensors. 


Figure  2-1.  Detecting  Magnetic  Field  of  an  Iron  Marker 
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Function  Selection,  Turn>On  and  Initial  Sensitivity  Setting 

Set  the  M/C  Function  switch  to  M  and  adjust  the  ON/OFF- 
Sensitivity  control  for  mid-position  as  shown  in  Figure  2-2.  With  the 
knob  in  this  position,  the  sensitivity  is  set  for  what  is  referred  to  as  the 
Normal  Range. 

In  most  areas  the  locator  can  be  oriented  in  any  direction  without 
producing  a  significant  change  in  the  frequency  of  the  tone  from  its 
idling  rate.  However,  in  some  areas  where  magnetic  disturbances  are 
encountered  from  nearby  structures,  rocks,  sand  or  trash,  the  control 
should  be  adjusted  for -lower  sensitivity  as  illustrated  in  Figure  2-3. 


Figure  2-2.  Sensitivity  Set  for  Normal  Range 


Low  Sensitivity  Operation 

Unwanted  background  signals  due  to  nearby  magnetic  objects  may 
require  that  the  effective  range  of  the  locator  be  reduced.  This  is 
accomplished  by  turning  the  sensitivit>'  knob  in  a  counter-clockwise 
direction.  Reduced  range  is  useful  for  pinpointing  the  location  of  a 
strongly  magnetized  liiarlcer. 


Figure  2-3.  Sensitivity  Set  for  Low  Range 
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High  Sensitivity  Operation 

The  sensitivity  of  the  locator  is  increased  by  turning  the  sensitivity 
knob  in  a  clock^e  direction.  A  high  sensitivity  setting  imposes  some 
constraints  on  operating  methods.  The  locator  tone  will  vary  in 
frequency  depending  on  the  instrument’s  orientation  relative  to  the 
Earth’s  magnetic  field. 


Figure  2-4.  Sensitivity  Set  jor  High  Range 


Search  Procedure 

Set  the  sensitivity  control  for  normal  operation  and  hold  the  locator 
just  below  the  large  end  as  illustrated  in  2-5.  Because  the 

upper  sensor  is  located  near  the  area  where  the  locator  is  usually  held, 
wrist  watches  may  produce  unwanted  changes  in  the  signal 
frequency.  Therefore,  a  watch  worn  on  the  the  wrist  of  the  hand 
holding  the  locator  should  be  removed.  Avoid  bringing  the  locator 
close  to  your  shoes,  since  they  might  contain  magnetic  material. 

To  obtain  maximum  area  coverage,  the  locator  should  be  swept 
from  side-to-side  with  the  small  end  of  the  instrument  kept  close  *;o 
the  ground,  A  higher  frequency  tone  from  the  speaker  will  be  heard 
when  the  locator  is  within  range  of  an  iron  or  steel  object. 

When  using  a  high  sensitivity 
setting,  avoid  tuirning  the  locator 
about  its  long  axis.  This  may 
produce  tonal  variations  in  the 
output  signal  because  of  sensor 
misalignment. 

The  presence  of  a  ferromag¬ 
netic  object  will  be  indicated  by 
a  change  in  the  tone  of  the  out¬ 
put  frequency. 


figure  2-5.  Searching  with  the  Locator 
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Section  Ill 

Magnetic  Locator  Application  Notes 


Basic  Signal  Patterns 


Figure  3-1.  Signals  from  Vertical  and  Horizontal  Targets 

After  you  have  detected  the  presence  of  a  target,  hold  the  locator 
vertically  and  move  it  back  and  forth  in  an  “X”  pattern.  The  peak 
signal  occurs  directly  over  a  vertical  target,  and  over  the  ends  of  a 
horizontal  target. 


The  “X”  pattern  is  ideal  for  pinpointing  small  objects.  A  1-1/4-inch 
PK  nail  buried  up  to  8  inches  can  be  located  so  precisely  with  this 
technique  that  it  can  be  uncovered  using  a  1 /2-inch  star  drill. 


Figure  3-2.  “X”  Pattern  Provides  Precision  Locating 

If  you  find  mors  ‘^hen  one  signal  in  Uie  vicinity  of  a  target,  just  raise 
the  locator  severr.I  inches  higher.  Any  signal  that  disappears  when  the 
•ocator  is  raised  is  probably  not  coming  from  the  actual  target.  The 
signal  from  a  ru'ty  bolt  or  other  small  item  will  decrease  much  faster 
with  distance  than  the  signal  from  a  larger  target  such  as  a  corner 
marker.  An  18-inch  length  of  ^/i-inch  pipe  can  be  located  at  depths  up 
to  7  feet. 
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Figure  3-3.  Raising  the  Locator  Eliminates  Unwanted  Signals 


Strongly  Magnetized  Markers 

A  strongly  magnetized  marker  at  or  near  the  surface  may  provide 
location  information  that  is  misleading. 

The  heavy  line  in  Figure  3-4  represents  the  variation  in  tone 
frequency  when  the  locator  is  moved  over  the  marker.  When  moving 
the  instrument  from  A  to  B,  the  frequency  of  the  tone  increases  and 
then  suddenly  decreases  at  B.  From  just  beyond  B  the  frequency  of  th? 
tone  increases  sharply,  becomes  very  high  directly  over  the  marker 
and  decreases  just  before  reaching  C.  From  C  to  D  the  pattern  is  the 
reverse  of  that  from  A  to  B.  It  is  obvious  that  the  locator  must  enter 
the  B-C  region.  Otherwise  the  marker  might  be  assumed  to  be 
between  A  and  B  or  C  and  D. 


Figure  3-4.  Signal  Fu*tem  Froru  a  Strongly  Magnetized  Marker 


This  phenomenon  is  explained  by  the  fact  that  the  locator  is 
sensitive  to  the  magnetic  field  components  parallel  to  its  long  axis.  At 
points  B  and  C  the  field  is  perpendicular  to  the  locator  so  no  high 
frequency  is  produced  at  these  points. 


Locating  Manholes,  Septic  Tanks  and  Water  Wells 

The  magnetic  field  is  strongest  at  the  edge  of  a  shallow  manhole 
cover.  Turn  the  sensitivity  down  all  the  way  and  you  can  easily  trace 
the  edge  of  covers  near  the  surface.  Locating  depth  ranges  up  to  8  feet. 

The  great  length  of  a  well  casing  provides  a  strong  field  at  the 
surface  that  makes  it  easy  to  locate  casings  buried  up  to  15  feet  deep. 


Figure  3-5.  Locating  Figure  3-6.  Locating  Water 

Manhole  Covers  Well  Casings 

The  MAC-51B  receiver  can  be  used  to  precisely  locate  the  metal 
handles  or  reinforcing  bsirs  on  septic  tank  covers  at  depths  up  to  4  feet. 


Figure  3-7.  Signal  Fcttern  Provided  by  Septic  Tank  Handles 
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Locating  Objects  under  Snow  or  Water  and  Tracing  Barbed  Wire 

The  locator  can  be  used  in  flooded  areas — just  keep  the  electronic 
unit  out  of  the  water. 

Snow  poses  no  p  •  i;;  Thrust  the  lo^  into  the  snow  as  deep  as 
necessary  to  locate  the  target. 


Figure  3-8.  Locating  Objects  under  Snow  or  Water 


You  can  often  trace  barbed  wire  (from  old  fence  lines)  buried  just 
beneath  the  surface.  Even  if  the  wire  is  only  a  trail  of  rust,  it  can  still 
be  detected  near  the  surface.  Tip  the  locator  a  little  lower  than 
usual — but  not  parallel  -with  the  ground. 

First,  examine  trees  for  bench  marks  and  bits  of  embedded  barbed 
wire.  Then  hold  the  locator  parallel  with  the  direction  of  the  wire. 


Searching  Areas  Along  a  Chain  Link  Fence 

Searching  in  the  vicinity  of  a  chain  link  fence  requires  a  reduced 
sensitivity  setting  and  also  some  control  over  the  orientation  of  the 
locator.  As  illustrated  in  Figure  3-10,  position  the  locator  horizontally 
with  its  long  axis  p^’r^ndicular  to  the  fence.  This  ensures  that  the 
upper  sensor  is  kept  away  from  the  fence. 


Figure  3-10.  Searching  in  the  Vicinity  of  a  Chain  Link  Fence 

Perform  the  search  by  moving  along  the  fence,  keeping  the  end  a 
constant  distance  from  the  fence.  When  a  point  1-5/8  inches  from  the 
end  of  the  locator  is  directly  over  the  stake,  the  signal  will  drop 
abruptly  as  shown  in  Figure  3-11.  Any  '•'ariation  in  the  position  of  the 
locator  will  produce  an  abrupt  rise  in  the  frequency  of  the  tone. 


Figure  3-12.  Placement  of  Locator  While  Searching  Along  a 


Chain  Link  Fence 
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Locating  Valve  Boxes 

Both  the  valve  and  its  casing, 
when  iron,  provide  strong  mag¬ 
netic  fields  which  make  them  easy 
to  locate.  Plastic  enclosures  con¬ 
taining  magnets  are  easily  located 
at  depths  of  6  feet  or  more. 

Figure  3-12.  Locating  Valve 
Boxes  and  Casings 

Locating  Cast-Iron  Pipes 

As  illustrated  in  Figure  3-13,  cast-iron  pipes  produce  the  strongest 
magnetic  signals  at  their  joints. 


Figure  3-13.'  Signal  Pattern  Provided  by  Cast-Iron  Pipes 

The  initial  search  should  be  performed  as  follows: 

1.  Adjust  the  sensitivity  level  for  maximum. 

2.  Hold  the  locator  vertically  approximately  1  to  1-1/2  feet  above 
the  surface. 

3.  Walk  along  without  turning  or  tilting  the  locator. 

4.  Mark  the  locations  where  the  maximum  signal  levels  occur. 

5.  Return  to  an  area  of  maximum  signal  strength  and  hold  the 
locator  several  inches  above  the  surface.  The  sensitivity  will 
probably  have  to  be  reduced  during  this  second  pass.  Four-inch 
pipes  can  be  located  at  depths  up  to  8  feet. 
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Locating  Steel  Drums 

As  shown  in  Figure  3-14,  the  MAC-51B’s  signal  pattern  will  var>- 
depending  on  the  vertical  or  horizontal  orientation  of  the  drum  and  also 
how  deep  it  is  buried.  A  fifty-five  gallon  drum  can  be  located  at  depth:: 
up  to  8  feet. 


Additional  Applications 

1.  The  military  and  many  local  and  state  police  departments  use  the 
MAC-51B  to  detect  buried  ordnance  and  discarded  weapons. 

2.  People  drilling  in  an  area  where  hazardous  materials  might  be 
encountered  use  the  MAC-51B  to  search  the  area  prior  to  drilling. 
Other  Schonstedt  gradiometers  are  available  that  can  be  lowered 
down  the  hole  for  periodic  checks  as  drilling  progresses. 


Other  Notes 

1.  A  burbling  sound  indicates  the  presence  of  an  energized  power 
line. 

'  2.  The  instrument  will  not  detect  nonmagnetic  materials  such  as  gold, 
silver,  copper,  brass  and  aluminum. 
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Section  IV 

Cable  Locator  Operation 


Theory  of  Operation 

In  the  cable  locator  mode,  the  receiver  must  be  used  in 
combination  with  the  transmitter  which  is  housed  in  the  carrying  case. 

As  illustrated  in  Figure  4-1,  the  transmitter  is  placed  over  and  in 
line  with  the  target  cable/pipe.  An  alternating  current  induced  into 
the  cable/pipe  produces  a  signal  that  is  detected  with  the  receiver. 
The  transmitter  emits  a  steady  beeping  sound  to  indicate  that  it  is 
operating,  and  the  receiver  emits  a  siren-like  sound  that  is  easily 
identified  as  the  induced  tracing  signal. 


Figure  4-1.  Transmitter  and  Receiver  Placement 


The  tracing  current  generates  an  alternating  circumferential  field 
around  the  cable.  This  alternating  field  induces  a  signal  into  the 
receiver’s  sensor.  As  the  receiver  is  moved  back  and  forth  across  the 
cable  in  a  search  pattern,  the  pitch  ot  the  audio  output  from  che 
receiver  increases  and  decreases. 

The  heavy  line  in  Figure  4-2  represents  the  increase  and  decrease  in 
pitch  of  the  audio  signal  as  the  receiver  is  moved  back  and  forth  over 
an  energized  cable.  Moving  from  A  to  D  causes  the  pitch  to  increase  to 
a  maximum  at  B  and  decrease  to  ?  .Tiinimum  direcuy  over  the  target. 
At  C  the  pitch  again  increases  and  then  decreases  at  D. 

The  MAC-5  ir  can  be  used  lo  ;ace  any  long  conductive  element 
such  as  an  anode  .tring  or  metal  ocd  warning  tape  as  well  as  cable  and 
pipe. 
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NOTE 

For  convenience,  all  targets  will 
be  referred  to  as  lines  throughout 
Sections  IV  and  V. 

Transmitter,  Tum-On  and  Battery  Check 

Set  the  ON/OFF  switch  to  ON  and  listen  for  a  steady  beeping 
sound.  If  a  beeping  is  not  heard,  the  batteries  must  be  replaced  as 
described  on  page  6-3. 


CONDUCTION 

ACCESSORY 

CARRYING  CASE  ON/OFF  SWITCH  JACK 


ANTENN^ 


Figu-e  4-3.  TransmiVer  Controls 
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Transmitter,  Inductive  Mode 

The  most  common  line  excitation  mode  is  inductive.  With  the  cover 
open  and  the  arrow  pointing  up.  place  the  transmitter  over  the  line  as 
illustratv  '  ”  ^ure  4-4.,  The  •''t  must  be  pointing  ur*.  Turn  the 

transmitter  ON/OFF  switch  to  ON  and  you  will  hear  a  steady  beeping 
sound.  If  not,  replace  the  batteries. 


Figure  4-4.  Transmitter  Operating  Positions 
Transmitter,  Conductive  Mode 

If  an  exposed  section  of  a  target  gas  or  water  pipe  is  accessible,  the 
tracing  signal  can  be  applied  directly  to  the  target  line. 

Plug  the  conductive  cable  assembly  into  the  transmitter  accessory 
jack  and  turn  the  power  switch  to  ON.  (Inserting  the  plug 
automatically  disables  the  inductive  transmitter  and  applies  exciting 
current  to  the  cable  clips.)  Connect  one  cable  clip  to  a  conductive 
portion  of  the  line.  Drive  the  ground  stake  into  the  soil  off  to  the  side 
of  the  line  and  attach  the  other  clip  to  the  stake.  A  good  electrical 
contact  between  the  clips,  the  line,  and  the  ground  stake  is  very 
important. 

I  WAKNINO  P 

Clipping  to  power  lines  is  dangerous  and  should  not 
be  done.  Insulation  on  the  clii.  is  not  designed  to  pro¬ 
tect  against  power  line  voltages. 


STAKE 


Figure  4-5.  Transmitter  Hookup  jor  Conductive  Operation 


Transmitter,  Inductive  Signal  Clamp  Mode 

The  inductive  signal  clamp  (optional)  provides  a  convenient 
method  of  applying  the  tracing  signal  to  electrical  cables  covered  with 
nonmetalic  insulation.  Plug  the  c!^rip  lead  into  the  transmitter 
accessory  jai  '-'.  •  on  the  transr-  r^-^r  and  close  the  clamp  around 

the  cable:  No  ground  connection  is  required.  It  can  be  applied  to 
cables  up  to  three  inches  in  diameter. 


Clamping  around  any  power  line  involves  hazard. 
Exercise  caution.  Under  no  circumstances  clamp 
around  high  tension  lines  (lines  carrying  greater  than 
220  V).  High  tension  voltage  can  jump  to  the  oper¬ 
ator  through  the  insulation  and  down  the  wire. 


Receiver,  Function  Selection  and  Tum-On 

Set  the  M/C  switch  to  C  and  adjust  the  ON/OFF-Sensitivity  control 
for  mid-position  as  shown  in  Figure  4-7.  The  volume  level  is  preset.  If 
the  receiver  is  turned  on  when  located  within  15  feet  of  the 
transmitter,  the  receiver’s  speaker  will  emit  a  siren-like  sound 
indicating  tnat  the  receiver  is  picking  up  the  tracing  signal  directly 
from  the  traasmitter  through  the  air. 

The  sensitivity  will  have  to  be  increased  ?s  the  distance  between  the 
receiver  and  transmitter  increases. 


ON/OFF 
SENSITIVITY 

I 

INCREA'..E 

EARPHONES  JACK 


Figure  4-7.  Sensitivity  Set  for  i\ormal  Rrnge 
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Receiver,  Sensitivity  Settings 

The  right  sensitivity  level  must  be  used  to  obtain  a  proper  null.  A 
null  is  the  audio  signature  that  lets  the  operator  know  when  he  is 
positioned  directly  over  the  target  line.  If  the  sensitivity'  level  is  set  too 
low,  the  null  between  the  two  peaks  (highest  ..uJio  pitch)  will 
cover  too  large  ah  area,  making  it  difficult  to  trace  the  line.  If  the 
sensitivity  is  set  too  high,  the  null  will  be  too  short  and  not  heard. 
Setting  the  sensitivity  to  get  the  null  width  as  illustrated  by  the 
medium  sensitivity  curve  in  Figure  4-8  is  the  secret  to  successful 
tracing. 


Tracing,  Inductive  Mode 

Position  the  transmitter  over  the  target  line  and  turn  the  power 
switch  to  ON.  A  steady  beeping  will  be  heard  that  indicates  the 
transmitter  is  operational.  Move  approximately  30  feet  away  from  the 
transmitter  along  the  suspected  target  line  before  turning  on  the 
receiver.  This  will  ensure  that  the  receiver  is  not  receiving  the  signal 
through  the  air  directly  from  the  transmitter.  Set  the  receiver 
function  switch  to  C  and  adjust  the  sensitivity  control  to  obtain  a 
medium  pitch  signal.  Hold  the  receiver  just  below  the  large  end  as 
illustrated  in  Figure  4-9. 

NOTE 

Do  not  swing  the  receiver.  The 
null  appears  over  the  target  only 
when  the  receiver  is  held  in  a 
vertical  position.  If  it  is  held  at 
an  angle,  the  null  will  not  indi¬ 
cate  the  true  location  of  the 
target  line. 
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Holding  it  in  a  vertical  petition  with  the  sensor  end  close  to  the 
ground,  move  it  back  and  forth  across  the  line.  Readjust  the 
sensitivity  until  a  sharp  null  (minimum  pitch)  is  obtained.  The  null 
occurs  directly  over  the  line.  As  you  move  away  from  the  transmitter 
the  sensitivity  level  will  have  to  be  increased. 


Tracing,  Conductive  Mode 

In  this  mode  the  transmitter  is  physically  connected  to  an  exposed 
conductive  section  of  the  target  line  using  the  conductive  cable 
assembly  and  the  ground  stake.  After  the  two  clips  are  connected  to 
the  line  and  to  the  ground  stake  (good  electrical  contacts  are 
essential),  the  procedure  for  using  the  transmitter  and  the  receiver  is 
the  same  as  for  the  inductive  mode  except  that  tracing  can  be  started 
right  next  to  the  transmitter. 


Clipping  to  power  lines  is  dangerous  and  should  not 
be  done.  Insulation  on  the  clip  is  not  designed  to  pro¬ 
tect  against  power  line  voltages. 


STAKE 


Figure  4-10,  Conductive  Mode  Tracing 
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Section  V 

Cable  Locator  Application  Notes 


Inductive  Coupling 

Induction  is  the  easiest  and  quickest  way  of  applying  the  tracing 
signal  to  a  conductor  and  provides  a  signal  strong  enough  to  trace 
most  lines.  Induction  does  not  require  access  to  an  exposed  section  of 
the  line  which  very  often  is  not  available.  However,  an  induced  signal 
is  not  as  strong  as  a  conductively  applied  signal  and  will  fade  quickly 
as  distance  from  the  transmitter  increases  when  electrically  poor  or 
leaky  conductors  such  as  gas  and  water  pipes  are  being  trac^.  Any 
time  a  tracing  signal  is  induced  on  a  target  line,  the  same  signal  will 
be  induced  on  nearby  utility  lines  which  may  cause  some  confusion 
when  trying  to  identify  the  null. 


Figure  5-1 .  Inductive  Coupling  Setup 


Conductive  Coupling 

This  is  the  most  reliable  way  of  applying  the  tre  jing  signal.  A  good 
electncal  contact  betwt«n  the  clip  and  the  conductive  portion  of  the 
target  line  is  essential.  I:  necessary,  use  a  file  to  clean  off  rust  or  paint 
to  ensure  a  good  ele»;^r:'.”.l  connection.  Electrical  contact  must  also  be 
made  to  the  ground  i.'.ng  the  supplied  stake.  For  the  best  results, 
driv-:  the  stake  into  tne  ground  as  far  off  to  the  side  of  the  line  as  the 
connecting  cable  will  permit.  (See  Figure  5-2) 
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Clipping  to  power  is  dangerous  and  should  not 
be  done.  Insulation  on  the  clip  is  not  designed  to  pro¬ 
tect  against  power  line  voltages. 


Dealing  with  Clutter  Signals 

When  operating  in  the  inductive  mode,  an  effective  method  of 
reducing  interference  caused  by  parasitic  signals  from  an  adjacent 
line  is  to  find  a  second  spot  on  the  line  that  has  a  good  clean  null 
(equal  strength  lobes  on  both  sides).  Move  the  transmitter  to  this  spot. 
Confirm  that  this  is  the  target  line  by  back-tracking  with  the  receiver 
to  the  first  site  of  the  transmitter  and  checking  for  a  null.  This 
procedure  of  leapfrogging  the  transmitter  is  also  the  standard  method 
for  extending  the  tracing  range  on  electrically  poor  or  leaky  lines. 
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Singie-Lobe  Identification 

A  second  line  parallel  to  the  line  being  traced  will  emit  a  parasitic 
signal  but  at  a  reduced  strength.  Interaction  of  these  signals  results  in 
uneonal  side  lobes,  which  cause  a  large  null  off  to  one  side  of  the 
ta*^.:  11::^  as  indicated  uy  aigual  pattern  curve  A  in  Figure  5-4.  To 
accurately  trace  a  line  under  this  condition  will  require  practice.  An 
alternate  method  is  to  hold  the  receiver  in  a  horizontal  position 
perpendicular  to  the  line  and  listen  for  a  single  high  pitch  audio  signal 
that  occurs  directly  over  the  line  as  indicated  by  signal  pattern  B. 


Figure  5-4.  Single  Lobe  Identification  Technique 
Bends  and  Junctions 

A  variation  of  the  two-line,  single-lobe  identification  problem  just 
described  occurs  when  the  line  being  traced  has  a  bend  or  junction.  As 
the  receiver  is  brought  near  a  bend  or  junction,  the  tracing  signal 
becomes  difficult  to  intsrpret.  When  this  occurs,  walk  a  20-foot  circle 
around  the  spot  where  the  signal  becomes  confusing  to  detect  the  null 
that  will  indicate  the  line’s  new  direction.  However,  to  be  certain  that 
it  L  the  new  direction  and  not  a  junction,  complete  the  circle  to  check 
for  a  second  null  that  will  indicate  if  the  line  has  a  branch. 


Figure  5-5.  Identificarx  of  Bends  and  Junctions 


5-3 


Signal  Spreading 

Target  lines  that  are  poorly  insulated  from  ground  such  as  gas 
pipes,  water  pipes  and  anode  string  may  cause  signal  spreading  to 
occur  over  long  distances  from  the  transmitter,  even  when  using  the 
conductive  mode.  This  condition  is  prevalent  when  ground  water  is 
present  '^he  signal  also  spreads  to  nearby  lines  and  into  the  soil  itself. 
When  uiia  situation  is  encountered,  the  transmitter  must  be  moved 
closer  to  the  section  of  the  line  to  be  traced  and  the  conductive  mode 
used  if  possible. 

Signal  spreading  can  also  occur  even  when  lines  are  well  insulated. 
The  tracing  signsJ  can  travel  into  buildings  via  the  ground  or  the 
shield  of  a  line  and  transfer  to  the  shields  of  other  lines  leaving  the 
building.  Signal  spreading  can  be  minimized  by  placing  the 
transmitter  as  far  as  possible  from  the  building. 


Magnetic  Locator  Function 

The  MAC-51B  has  a  unique  feature  designed  to  help  the  operator 
unscramble  underground  clutter.  It  is  the  option  of  switching  to  the 
magnetic  mode  for  a  second  indication  of  what  category  of  targets  are 
in  the  immediate  vicinity.  In  this  mode  cast-iron  water  and  gas  pipes 
can  be  readily  identified  and  even  classified  as  to  type  by  the 
conventional  spacing  of  joints.  Power  mains  and  some  60  Hz  service 
dropo  S.AII  also  be  identified  by  a  burbling  sound  that  peaks  when  the 
receiver  is  directly  over  the  power  line.  As  the  operator  becomes  more 
familiar  with  the  MAC-51B  System,  switching  between  the  M  and  C 
functions  when  clutter  is  encountered  will  become  an  invaluable 
tracing  aid. 


Isolators  and  Signal  Path  Continuity 

The  tracer  current  must  travel  in  a  closed  loop.  When  it  leaves  the 
line  being  traced,  it  loops  back,  one  way  or  another,  to  the  beginning 
of  the  line.  If  the  current  cannot  complete  its  loop  the  locating  system 
will  not.  operate.  TJie  operator  should  be  aware  of  this  system 
requirement  when  tracing  lines  that  have  electrical  isolators  installed. 

Electrical  isolators  are  sometimes  placed  in  a  gas  line  at  the  meter 
to  provide  an  electrically  open  circuit  which  stops  the  flow  of  galvanic 
current  and  reduces  corrosion.  To  inductively  excite  this  type  of  line 
by  placing  the  transmitter  close  to  the  meter,  a  shorting;  wire  must  be 
placed  on  the  pipe  to  bypass  the  isolator.  This  al'.OA's  the  tracer 
current  to  return  to  the  pipe  through  the  eartli  ground  of  the 
building.  An  alternate  method  is  to  move  the  transmitter  down  the 
line  a  few  yards  away  from  the  bu’’.uing  to  a  point  where  the  gas  pipe 
riser  provides  a  current  return  path. 


SHORTING 

WIRE 


Figure  5-6.  Gas  Line  Isolator  Bypassed  with  Shorting  Wire 


Isolators  and  Inductive  Excitation 

Electrical  isolation  sometimes  occurs  inadvertently  on  phone  cables 
entering  a  pedestal  bec3u.se  the  cable’s  shield  is  not  grounded.  In  most 
jurisdictions,  grounding  Uic  shield  inside  the  pedestal  is  not  required 
unless  the  cable  shares  a  trench  with  power  cables.  If  there  is  no 
ground  wire,  it  is  recommended  that  a  wire  and  clips,  as  shown  in 
Figure  5-7,  be  connected  from  the  cable  shield  to  the  pedestal  before 
using  the  inductive  mode  to  excite  the  target  cable.  This  will  greatly 
improve  the  strength  of  the  inducted  tracing  signal. 


GROUNDING  CUP 


Figure  5-7.  Pedestal  with  Grounding  Clip  Ir*. ailed 
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Isolators  and  Conductive  Excitation 

When  using  the  conductive  mode  to  trace  a  phone  cable  from  a 
pedestal,  electrical  isolation  of  the  shield  is  an  advantage.  If  a  ground 
wire  is  providing  a  good  path  from  the  shield  to  earth  ground  through 
the  pedestal,  the  trace  currer*:  v  L:  ize  it  to  complete  u*e  return  loop 
to  the  transmitter  grounding  stake  instead  of  going  down  the  target 
line.  So  if  there  is  a  ground  wire  in  place,  disconnect  it  from  the 
pedestal  before  connecting  the  conductive  cable  clip  to  the  shield  to 
ensure  that  a  strong  tracer  current  is  applied  to  the  cable. 


CUP 


Figure  5-8.  Pedes:.:,!  Groundwire  Removed 

Determining  Target  Depth  by  Triangulation 

The  receiver  can  be  used  in  the  traditional  triangulation  method  to 
determine  the  approximate  depth  of  a  target  as  illustrated  in  Figure 
5-9.  However,  when  using  this  method  it  is  necessary  to  take  into 
account  the  fact  that  the  center  of  the  cable-sensor  is  located  1 1  inches 
up  the  receiver  tube  from  the  black  tip. 

When  the  position  of  the  target  has  been  determined  by  the  null, 
mark  the  spot  (|1)  on  the  ground.  Hold  the  receiver  tip  on  the  ground 
at  this  spot,  slant  the  instrument  at  a  45®  angle  and  slowh'  move 
directly  back,  to  one  side,  from  the  target  until  a  second  null  is 
obtained.  Now  mark  a  spot  (§2)  on  the  ground  that  is  directly  oelow  a 
point  11  inches  up  the  receiver  tube  from  the  black  tip.  Measure  the 
distance  between  spot  §  1  and  spot  §2.  This  measurement  indicates 
the  approximate  depth  of  the  target. 


5-6 


Figure  5-9.  Determining  Approximate  ueptn  of  Target 


NOTE 

Depth  readings  should  be  taken 
on  both  sides  of  the  line  at  a  spot 
where  the  lobes  have  the  same 
signal  strength.  This  procedure 
will  help  reduce  any  error  in 
depth  estimation  caused  by  a 
distorted  tracing  signal  due  to 
interference. 


Section  VI 
Maintenance 


The  MAC-51B  system  is  built  to  give  trouble-free  operation. 
Normally,  maintenance  is  limited  to  the  occasional  i^^f'-^^'errent  of 
batteries.  In  the  event  that  a  malfunction  does  occur,  refer  to  the 
appropriate  trouble-shooting  guide  on  page  6-4.  They  list  a  few 
possible  problems  that  can  generally  be  corrected  in  the  field  so  that 
you  will  be  able  to  continue  using  the  locator  without  interruption. 


Replacement  of  Receiver  Batteries 

The  receiver  is  powered  by  four  C-cell  batteries  carried  in  a  battery 
holder  illustrated  in  the  exploded  view  of  the  electronic  assembly. 
Access  to  the  batteries  is  obtained  by  removing  the  two  knurled  nuts 
and  sliding  off  the  cover. 

The  four  batteries  are  connected  in  series.  The  proper  polarities  for 
the  batteries  are  shown  on  the  battery  holder.  Batteries  must  be 
removed  and  installed  as  shown  in  Figure  6-2. 


COVER 


Figure  6-1.  Exploded  View  of  Receiver  Electronic  Unit 
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Figure  6-2.  Beplacement  r'  B.u  eiver  Batteries 
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Replacement  of  Transmitter  Batteries 

The  transmitter  is  powered  by  eight  alkaline  C-cell  batteries  located  in 
a  battery  holder.  Access  to  the  batteries,  as  illustrated  in  Figure  6-3,  is 
obtained  by  removing  the  two  knurled  nuts,  the  battery  holder  cover, 
"..J  the  spare  battery  hoHer.  The  eight  batteries  are  connected  in  series, 
ine  proper  polarities  tor  the  batteries,  their  removal,  and  installation 
sequence  are  indicated  below.  Batteries  must  be  removed  and  installed  in 
the  order  shown. 


SPARE  BATTERIES 


BATTERY 
BOX  TERMINALS 


REMOVE  BATTERIES  FROM  ENDS. 
OPPOSITE  SPRINGS  FIRST 
INS''ALL  BATTERIES  AGAINST 
S->R'NGS  FIRST. 


COIlSPRI’iGS  Klhc 


Figure  6-3.  Repia':ement  of  Transmitter  Batteries 
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RECEIVER  TROUBLESHOOTING  GUIDE 


Symptom 

Possible  Cause 

How  to  Check 

How  to  Fix 

Dead 

Dead  Batteries. 

’fis  not 
maKing 
contact. 

Broken  Wires. 

Replace. 

Check  for 

contact 

corrosion. 

Visually 

inspect. 

Replace. 

Clean  Contacts. 

Resolder. 

Intermittent 

1 

Batteries  not 
making  good 
contact. 

Check  for 
corrosion. 

Clean  Contacts. 

No  sound 

Speaker 
terminals 
shorted  to 
cover. 

Visual. 

Bend  terminals. 

TRANSMITTER  TROUBLESHOOTING  GUIDE 


Sympton 

Possible  Cause 

How  to  Check 

How  to  Fix 

No  Sound 

Dead  Batteries, 
joaiteries  not 
making 
contact. 

Broken  wires. 

Replace. 

Check  for 

contact 

corrosion. 

Visually 

inspect. 

Replace. 

Clean  Contacts. 

Resolder. 

Intermittent 

Sound 

Batteries  not 

making 

contact. 

Check  for 
corrosion. 

Clean  contacts. 

SERVICE  INFORMATION 

If  your  locator  needs  service,  please  return  it  to  the  factory  along  with 
the  following  information:  Name,  Address,  Where  Purchas^,  Date  and 
Description  of  Tfouble(s).  A  telephone  estimate  will  be  provided  prior  to 
service  work  being  done.  See  shipping  information  on  Page  6-7 . 
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igure  6-4.  MACS  IB  Receiver  Repair  Parts 
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LIMITED  WARRANTY 

The  Schonstedt  Instrument  Company  (Schonstedt)  warrants  each 
product  of  its  manufacture  to  be  free  from  defects  in  material  and 
workmanship  subject  to  the  following  terms  and  conditions.  The  war¬ 
ranty  is  effective  for  one  year  after  hy  Schonstedt  tc  the 

original  purchaser. 

Our  obligation  under  the  warranty  is  limited  to  servicing  or  adjust¬ 
ing  any  product  returned  to  the  factory  for  this  purpose  and  to  replac¬ 
ing  any  defective  part  thereof.  Such  product  must  be  returned  by  the 
origin^  purchaser,  transportation  charges  prepaid,  with  proof  in 
writing,  to  our  satisfaction,  of  the  defect.  If  the  fault  has  been  caused 
by  misuse  or  abnormal  conditions  of  operation,  repairs  will  be  billed  at 
cost.  Prior  to  repair  in  this  instance,  a  cost  estimate  will  be  submitted. 
Service  or  shipping  information  will  be  furnished  upon  notification  of 
the  difficulty  encountered.  Model  and  serial  numbers  must  be  supplied 
by  user.  Batteries  are  specifically  excluded  under  the  warranty. 

Schonstedt  shall  not  be  liable  for  any  injury  to  persons  or  property  or 
for  any  other  special  or  consequential  damages  sustained  or  expenses 
incurred  by  reason  of  the  use  of  any  Schonstedt  product. 


FOR  SERVICE  OR  REPAIR 

Please  ship  locator  (in  its  case  to): 


Schonstedt  Instrument  Company 
1775  Wiehle  Avenue 
'  Reston,  VA  22090 


PATENTS 

Manufactured  under  the  following  Patents:  United  States:  2,913,696, 
2,981,885;  3,894,283;  3,909,704;  3,961,245;  3,977,072;  4,110,689;  4,161,568; 
4,163,677:  4,258,320;  4,388,592  and  Design  255552.  Canada:  637,963; 
673,375;  1,006,915;  1,037,121;  1,141,003,  1,177,891  and  1,206,091.  Grea' 
Britain:  1,446,741;  1,446,742;  1,494,865  and  2,012,430B.  France:  2,205,671 
and  81  12295.  Germany:  25  51  968.0-09;  25  55  630;  and  29  01  163.  Japan: 
1,595,127  and  1,413,844.  Other  patents  pending. 
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1.1.2  Measuring  Tape 

The  specially  coaled  measuiing  tape  connccu  ihc  probe  wlih  ibe  bnusing  asseii*- 
ly  and  providei  an  accuiaie  meant  ol  meatuting  the  dkiancc  from  the  well  he^ 
nr  lank  port  In  ihc  airNiraier.  air/oll  rw  niVwaier  inierlace.  "Pie  tape  rim  ennums 
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HORIBA 


WARNING 


The  DO  sensor  contains  a  strong  alkaline 
solution.  Should  ar.y  cf  this  solution  come 
in  contact  with  your  clothing  or  skin,  wash 
it  away  immediately  with  plenty  of  water. 

Be  especially  careful  not  to  allow  any 
of  the  alkaline  liquid  in  the  DO  sensor  to 
get  in  your  eyes. 


The  U-10  Water  Quality  Checker  is 

To  get  the  most  out  of  your  U-10 

a  state-of-the-art  instrument  for 

Water  Quality  please  read 

simultaneous  multiparameter 

and  this  Instruction  Manual  carefully 

measurement  of  water  quality.  The 

before  you  begin  to  take 

HORIBA  U-10  measures  six 

measurements. 

different  parameters  of  water 

Note  that  Horiba  cannot  be  held 

samples:  pH,  conductivity,  turbidity, 

responsible  for  any  equipment 

dissolved  oxygen,  temperature,  and 

malfunction  or  failure  should  the 

salinity. 

U-10  Water  Quality  Checker  be 

The  U-10  is  compact  enough  to 

operated  incorrectly  or  in  a  manner 

be  held  in  one  hand  while  taking 

other  than  specified  in  this 

measurements,  it  has  a  large  easy- 
to-read  LCD  readout. 

Instruction  Manual. 

Measurements  are  taken  simply  by 

Horiba's  aim  is  to  produce  the 

immersing  the  probe  right  into  the 

best  possible  equipment  and 

water  sample. 

documentation  for  our  products.  We 

The  U-1 0  is  extremely  versatile 

welcome  comments,  questions,  or 

and  sophisticated,  yet  easy  to  use. 

suggestions  for  improvement 

You  will  find  it  a  valuable  addition  to 

concerning  both  our  products  and 

on-site  water  control  operations. 

the  accompanying  documentation. 

whatever  your  needs— from  testing 
factory  discharges  to  urban 
drainage,  river  water,  lake  and 
marsh  water,  aquatic  culture  tanks, 
agricultural  water  supplies,  and  sea 
water. 

0  Copyright  1991,  Horiba,  Ltd. 

such  as  this  Instruction  Manual. 

m 
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No  portion  of  this  Instruction  Manual  may  be  reproduced 
in  any  form  without  written  permission  from  Horiba.L*d. 
Note  that  the  contents  o'  tiis  Irtstruction  Manual  u.  e 
subject  to  change  witho'.l  prior  notice  as  design 
changes  are  made  on  tr.c  instrument 
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Section  B 

Getting  Started 

This  section  first  gives  an  overview  of  the  U*1 0.  It  then  shows  how  to  set  ud 
the  your  U-10  by  inserting  the  00  sensor  and  the  battery.  Finally,  it  lists 
important  precautions  to  be  taken  when  using  your  U-10  Water  Checker. 

Configuration  of  the  U-10 .  2 

The  Readout  .  4 

The  keypad .  6 

Setting  up  the  U-10 .  8 

Inserting  the  DO  sensor  .  8 

Inserting  the  battery  .  9 

Attaching  the  carrying  strap .  10 


Configuration  3 


Probe 


*1  DO  :  Dissolved  oxygen 
*2COND  :  Conduectivity 
•3  TEMP  :  Temprature 
•4TURB  :  Turbidity 
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4  Configuration 


The  Readout 


The  readout  is  an  easy-to-read  LCD.  The  readout  has  two  main 
functions:  (1)  it  displays  the  results  of  measurements,  and  (2)  it 
serves  as  a  message  board  to  show  the  operating  status  of  the 
U-10. 


(2) 

d 

(2: 

(E 


Data  input/output  — 

MEAS  or  MAINT  modes 

Data  displayed  in  — 
MEAS  mode 

Parameters  measured* 
(Upper  cursor) 

MAINT  Sub-Modes  — 
(Lower  cursor) 


■■  ■■  \am  mm  ■■■ 

wrnwwiS 

pH  f.Lf.Lf-LU?f 

- MODS -  . 

1  - -  CAL  -  -  0*TA  - _ 


0  Data  input/output 
|0UT|  Data  output 
I  IN  I  Data  input 

(2)  MEAS  or  MAIN^  modes 

The  U-10  may  be  in  one  of  two  modes: 

Measurement  (MEAS)  mode  or  Maintenance  mode. 

MEASi  the  U-1 0  is  ready  to  make  6-parameter 
meatLwier.ienis 

MAiNTj  the  u-1 0  is  ready  for  other  operations,  e.g.. 
calibration,  data  input/recall,  or  salinity  setting 
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Configuration  5 


d)  Data  displayed  in  MEAS  mode 

•  6-parameter  results: 

pH,  conductivity,  turbidity,  DO,  temperature,  and 
salinity 

•  Designated  value  for  salinity  setting 

•  Error  codes 


(D  Parameters  measured 

Value  displayed  on  readout  is  highlighted  by  upper 
cursor. 

I  phT!  pH 
IcOND  Conductivity 
Iturb  Turbidity 
I  DO  1  Dissolved-Oxygen 
I  temp!  Temperature 
SAL  I  Salinity 


(D  MAINT  Sub-Modes 

One  of  six  Sub-Modes  selected  is  highlighted  by  lov.er 
cursor. 

AUTO^  Automatic  1 -point  calibration 
zero!  Manual  zero  calibration 
[span!  Manual  span  calibration 
I  IN  I  Data  input 
lOUTj  Data  output  (recall) 

S-SETi  Salinity  setting  correction 
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6  Configuration 


The  Keypad 


The  U-1 0  is  operated  by  the  keypad  on  the  main  unit,  which  has 
eight  surface-sealed  keys,  as  illustrated. 


Power  Key 

Parameter-Select  Key 
Mode  Key 

Expanded-Readout  Key 
Enter  Key 

Clear  Key 


URDOWN 

Keys 


Power  Key  (POWER) 

Turns  the  main  unit  ON/OFF. 

When  this  key  is  pressed  to  turn  the  U-1 0  ON.  the 
readout  comes  in  the  MEAS  mode,  showing  the 
parameter  last  displayed  in  the  previous  measuremen:. 
If  the  U-10  is  left  with  the  power  ON  for  30  minutes 
without  any  of  the  keys  being  activated  operated,  the 
power  will  be  turned  OFF  automatically. 


Parameter-Select  Key  (SELECT) 

Use  this  key  to  move  the  upper  cursor  to  the  measured 
parameter  you  want  to  show  on  the  readout,  it  toggles 
through  the  six  parameters  in  order: 

r^r"!cONDHTURBH  DO  HTEMP'r—;  SAL  -  - 


Mode  Key  (MODE) 

Toggles  back  and  forth  between  MEAS  and  MAINT 
modes.  When  in  the  flAiNT  mode,  this  key  iocgles  the 
lov/er  cursor  through  f  .>6  six  maintenance  Sub-Modes. 


lAUTOHZERn  -*;"■>  AN—,  IN  H  OUT  r-jS.SET: — 
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Configuration  7 


©Expanded-Readout  Key  (EXP) 

Toggles  between  (1)  standard  readout  value  and  (2) 
expanded  readout,  for  greater  resolution,  with  decimal 
point  moved  one  digit  to  the  left. 

©Enter  Key  (ENT) 

This  aas  like  the  RETURN  Key  or  Enter  Key  on  a 
computer  keyboard.  The  U-10  Enter  Key  has  four  main 
functions,  depending  on  which  mode  the  unit  is  in. 


1.  In  the  AUTO  Sub-Mode:  Press  this  key  to  start 
automatic  calibration. 

2.  In  either  the  ZERO  or  SPAN  Sub-Modes:  Used  in 
manual  calibration  to  set  the  value  for  the  standard 
solution  being  used. 

3.  In  the  IN  Sub-Mode:  Inputs  data  being  measured  to 
memory. 

4.  In  the  OUT  Sub-Mode:  Recalls  values  from  one  of 
the  20  Data-Set  Nos.  that  is  now  .shown  on  the 
readout.  Prints  data  when  a  printer  is  connected. 

Clear  Key(CLR) 

This  acts  like  the  ESCAPE  Key  on  a  computer 
keyboard.  It  has  three  main  functions,  depending  on 
which  mode  the  unit  is  in. 


1 .  In  the  AUTO  Sub-Mode:  Aborts  the  auto-calibration 
now  in  progress. 

2.  In  the  IN  Sub-Mode:  Deletes  data  in  memory  from 
all  20  Data-Sets. 

3.  When  the  readout  shows  an  error  code:  Clears  the 
error  code  from  the  readout. 

UP/DOWN  keys 

Use  these  keys  to  select  values  when  in  one  of  the 

MAINT  Sub-Modes.  They  have  two  main  functions. 

1 .  In  either  the  ZERO  or  SPAN  Sub-Modes:  Use 
these  keys  to  select  value  for  the  standard  solution. 

2.  In  tne  OUT  mode:  Used  to  toggle  through  the  20 
Jc**i'Set  Nos.  to  select  the  one  you  wish  to  recall. 
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8  Setting  up 


Setting  up  the  U-10 

inserting  the  DO  sensor 

WARNING 

The  DO  sensor  contains  a  strong  alkaline  solution. 

Should  any  of  this  solution  come  in  contact  with  your  clothing 
or  skin,  wash  it  away  immediately  with  plenty  of  water. 

Be  especially  careful  not  to  allow  any  of  the  liquid  in  the  DO 
sensor  to  get  in  your  eyes. 

The  Dissolved-Oxygen  (DO)  sensor  has  a  delicate  membrane 
that  can  easily  be  ruptured.  For  safety’s  sake,  the  U*10  is  shipped 
to  you  with  the  DO  sensor  packed  separately.  You  should  insen 
the  DO  sensor  when  you  unpack  your  U-IO  unit. 

1 .  Make  sure  that  the  DO  sensor  ha.*;  the  correct  0-ring.  as 
shown. 

2.  First,  fit  the  DO  sensor  lightly  Into  its  socket,  and  then  put  on 
the  probe  guard  to  align  it  correctly. 

3.  Then,  tighten  the  DO  sensor  securely  to  the  probe  body. 
When  doing  this,  be  especially  careful  not  to  damage  the 
membrane,  which  is  located  in  the  front  of  the  DO  sensor. 
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Setting  up 


inserting  the  battery 

The  U-10  is  shipped  from  the  factory  with  the  battery  packed 
separately. 

The  battery  may  be  inserted  by  loosening  the  set-screw  on  the 
battery  cover  and  pulling  up  the  cover.  Make  sure  that  the  plus 
and  minus  poles  of  the  battery  match  the  terminals  correctly. 

If  the  readout  shows  the  message  f  >>  / ,  it  means  that  the 
battery  is  defective  or  exhausted  and  should  be  replaced. 

If  you  are  replacing  the  battery  and  already  have  data  stored  in 
the  U-10  memory  that  you  wish  to  save,  be  sure  to  turn  OFF  the 
POWER  Key  before  you  remove  the  old  battery.  This  will  assure 
that  data  stored  in  memory  will  be  maintained  by  the  internal 
backup  battery. 


Tongues 


Battery  cover 
Battery  • 


Grooves 


•  Use  the  9V-banery. 
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1 0  Setting  up 


Attaching  the  carrying  strap 

Hook  both  ends  of  the  strap  through  the  metal  fitting  on  back  of 
the  main  unit,  as  illustrated. 
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Section 

Making  Measurements 

Making  a  measurement  with  the  O10  Water  Checker  is  extremely  simple.  Jus: 
turn  on  the  power  and  place  the  probe  in  the  sample  of  water  you  wish  to 
measure. 

All  six  parameters  are  measured  simultaneously. 

These  parameters  may  be  stored  in  memory,  printed  out,  or  viewed  one-by-one 
on  the  LCD  readout.  For  printing  and  data  storage,  see  the  appropriate 
sections  following  this  one.  To  view  the  parameters  one-by-one  on  the  readout, 
use  the  SELECT  Key  to  toggle  the  upper  cursor  through  them. 

While  the  U-10  is  both  rugged  and  precise,  the  key  to  accurate 
measurements  is  cleanliness  and  frequent  calibration.  It  is  essential  to  clean 
the  U-10  thoroughly  after  each  measurement,  and  it  is  recommended  that  you 
re-caiibrate  your  U*1C  as  frequently  as  possible.  For  best  results,  you  should 
recalibrate  it  before  ccch  measurement  session.  Cleaning  and  calibration 
procedures  are  described  below  in  this  section  and  in  the  foliov/ing  one. 
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1 2  Make  a  measurement 


How  to  make  a  measurement 


Turn  the  power  on 


Gently  place  the  probe  into  the  water  sample. 


Basically,  that's  all  there  is  to  it:  just  turn  it  on  and 
put  the  probe  in  the  sample.  Of  course,  the  U-10  can 
do  many  sophisticated  things  with  the  sample  data,  and 
for  best  results,  you  should  be  careful  about  calibrating 
the  unit  and  maintaining  it  in  good  condition.  This  is 
explained  in  detail  below  and  in  the  next  section. 


Be  careful! 

Never  drop  or  throw  the  probe  into  the  water.  It 
is  a  precision  instrument  containing  five  delicate 
sensors  and  five  pre-amps;  you  can  damage  it 
beyond  repair  by  unnecessarily  rough  hanciing. 
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Initial  readout  1 3 


Initial  readout 


©When  you  first  turn  the  power  on,  the  U-10  will  be  in  the 
MEAS  mode,  the  readout  will  look  like  this,  with  all  the 
LCD  segments  activated. 


After  about  two  seconds,  the  readout  will  change  to 
show  that  a  new  measurement  is  being  made.  The 
readout  will  show  the  last  parameter  that  the  upper 
cursor  was  on  when  the  previous  measurement  was 
made,  i.e..  pH  as  illustrated  here. 


(Expanded  readout  shown) 


The  display  of  the  decimal  point  in  the  readout 
mode  will  also  be  in  the  same  format  as  was  selected 
with  the  EXP  Key  In  the  previous  measurement,  i.e., 
standard  or  expanded  (as  illustrated  here). 
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1 4  Select  the  parameter 


Select  the  parameter  you  want  shown  on  the 
readout 


©All  six  parameters  are  automatically  measured  at  once. 
Use  the  SELECT  Key  to  toggle  the  upper  cursor  to  the 
parameter  you  want. 

pH  :pH 

COND  :  Conductivity 
TURB  ;  Turbidity 

DO  :  Dissolved  oxygen 
TEMP  :  Temperature 
SAL  :  Salinity 

To  get  a  uniform  reading,  slowly  move  the  probe  up 
and  down  to  circulate  the  water  through  it.  (Move  it  1 
foot  (30  cm)  per  sec.)  Then  wait  for  the  readout  to 
stabilize  while  doing  this. 
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Expanded  readout  1 : 


Expanded  readout 


Use  the  EXP  readout  mode  when  you  wish  to  see  the 
results  with  one  additional  decimal  place  of  accuracy. 
The  EXP  Key  toggles  the  readout  back  and  forth 
between  standard  to  expanded  display.  The  table 
below  shows  the  result  of  using  the  EXP  readout  mode 
for  each  of  the  six  parameters. 


Table  1.  Accuracy  of  expanded  readout 


Range  of 

measurement 

Accuracy 

Parameter 

Standard 

readout 

Expanded 

readout 

pH 

0-UpH 

0.1  pH 

0.C1  pH 

COND 

0-1  mS/cm 

1-10  mS/cm 
10-100  mS/cm 

0.01  mS/cm 
0.1  mS/cm 

1  mS/cm 

0.001  mS/cm 
0.01  mS-'cm 
0.1  mS/cm 

TURB 

0-800  NTU 

10  NTU 

1  NTU 

DO 

0-19.9  mg// 

0.1  mg// 

0.01  mg// 

TEMP 

0-50»C 

1*C 

0.1’C 

SAL 

0-4% 

0.1% 

0.01% 

Note  that  the  salinity  oarameter  is  the  only  value  not  measureo  directly  witn  its 
own  sensor.  The  U-10  obtains  salinity  by  converung  the  conductivity  value.  I! 
large  amounts  of  conductive  ions  other  than  salt-water  components  are  present  in 
the  sample,  an  error  may  occur.  Be  cautious  when  interpreting  the  salinity 
results. 
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1 6  Fresh  water/salt  water 


Measuring  fresh  water  or  salt  water? 

The  U*1 0  can  be  set  to  the  salinity  for  either  fresh  water  or  salt 
water  when  measuring  DO.  This  is  done  by  using  the  S.SET 
Sub-Mode. 

Measuring  fresh  water 


First,  use  the  MODE  Key  to  put  the  U-10  in  the  MAINT 
mode.  Keep  pressing  the  MODE  Key  to  toggle  the 
lower  cursor  to  the  S.SET  Sub-Mode. 

Once  you  are  in  the  S.SET  Sub-Mode,  use  the 
UP/DOWN  Keys  to  select  the  salinity  value.  For  fresh 
water,  set  the  salinity  to  0.0%. 


©Finally,  press  the  ENT  Key  to  complete  the  salinity 
setting  while  in  the  S.SET  Sub-Mode. 

©When  the  salinity  setting  has  been  made,  switch  bfck 
to  the  MEAS  mode  by  pressing  the  the  MODE  Key. 
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Fresh  water/salt  wa:er  1 


Measuring  salt  water 


First,  use  the  MODE  Key  to  put  the  U*10  in  the  MAINT 
mode.  Keep  pressing  the  MODE  Key  to  toggle  the 
lower  cursor  to  the  S.SET  Sub-Mode. 

For  salt  w  ater,  set  it  to  R  i.e.,  for  auto-salinity. 

The  R  setting  should  be  sufficient  for  measurements 
of  normal  sea  water  with  a  salinity  value  dose  to  3.3%. 
For  sea  water  of  an  unusual  salinity,  however,  and 
where  the  value  is  otherwise  known,  you  may  wish  set 
the  value  manually  to  any  salinity  within  the  range  of 
0.0%-4.0%.  (You  may  also  possibly  want  to  use  a 
manual  setting  if,  for  example,  the  COND  sensor  is 
malfunctioning  but  it  is  still  desirable  to  take  readings  of 
the  other  parameters.) 

Finally,  press  the  ENT  Key  to  complete  the  salinity 
acui.ig  while  In  the  S.SET  Sub-Mode. 


When  the  salinity  setting  has  been  made,  switch  back 
to  the  MEAS  mode  by  pressing  the  the  MODE  Key. 
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1 8  After  measurement 


After  measurement:  Cleaning  and  storing  the 
U-10 

©Turn  OFF  the  powe'. 

Wash  the  probe  thoroughly  with  tap  water.  Be  sure 
to  flush  off  ail  of  sample  solution  from  the  probe. 

Storing  the  U>10  for  brief  periods,  i.e.,  about  1  week 
or  less: 

Rll  the  calibration  beaker  with  tap  water  and  fit  the 
probe  over  it. 

For  longer  storage 

The  pH  sensor  must  always  be  kept  moist.  Fill  the 
small  rubber  cap  with  water  and  use  it  to  cover  the  pH 
sensor. 

The  KCI  internal  solution  in  the  pH  reference  sensor 
may  seep  out  over  time.  Place  vinyl  tapi  the 

0-ring  portion  to  prevent  this. 

If  you  are  going  to  store  the  U-10  for  a  prolonged 
period  without  using  it,  remove  the  battery  from  the 
main  unit. 
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Section 

Calibrating  the  U-10 

The  U-10  Water  Checker  may  be  calibrated  either  manually  or  automatically. 
The  4-parameter  auto-calibration  procedure  is  quite  handy  and  should  be 
sufficient  for  most  measurement  operations. 

Manual  calibration  for  each  of  the  tour  parameters  is  more  accurate  but.  of 
course,  also  more  time-consuming.  This  method  should  be  used  for  difficult 
measurements  or  where  more  than  normal  precision  is  required.  The  manual 
calibration  procedure  is  explained  below  in  detail,  following  the  description  of 
the  auto-calibration  procedure. 

The  auto-calibration  procedure  is  extremely  simple.  The  U-10  Water  Checke.' 
uses  just  a  single  solution  to  do  a  simultaneous  calibration  of  four  parameters: 
pH,  COND,  TURB,  and  DO.  Your  U-10  comes  with  a  bottle  of  standard 
phthalate  pH  solution  and  a  calibration  beaker  for  this  purpose. 


Auto>calibration  procedure  . 20 

Manual  (2-point}  calibration  procedures  . 23 

pH  Calibration  . 24 

1. Zero  calibration  . 24 

2.Span  calibration  . 25 

COND  Calibration  . 26 

l2!ero  calibration  . 28 

2.Span  calibration  . 29 

TURB  Calibration  . 30 

1. Zero  calibration  . 31 

2.Span  calibration  . 31 

DO  Calibration  . 32 

l^ero  calibration  . 33 

2.Span  calib^siioh  . 33 


20  Auto-calibration 


Auto-calibration  procedure 


Fill  the  calibration  beaker  to  about  2/3  with  the  standard 
solution.  Note  the  line  on  the  beaker. 

Fit  the  probe  over  the  beaker,  as  illustrated.  Note 
that  the  beaker  is  specially  shaped  to  prevent  the  DO 
sensor  from  being  immersed  in  the  standard  solution. 
This  is  because  the  DO  auto-calibration  is  done  using 
atmospheric  air. 


With  the  power  on,  press  the  MODE  Key  to  put  the  ur.:: 
into  the  MAINT  mode.  The  lower  cursor  should  be  on 
the  AUTO  Sub-Mode;  if  it  is  not,  use  the  MODE  Key  to 
move  the  lower  cursor  to  AUTO. 

With  the  lower  cursor  on  AUTO,  press  the  ENT  Key. 
The  readout  will  show  CBi,  Wait  a  moment,  and  the 
upper  cursor  will  gradually  move  across  the  four  auto- 
calibration  parameters  one-by-one:  pH,  COND,  TURB, 
and  DO.  When  the  calibration  is  complete,  the  readout 
will  briefly  show  B  nd  and  then  will  switch  to  the  MEAS 
mode. 

The  upper  cursor  will  blink  while  the  auto-calibration 
is  being  made.  When  the  auto-cp'ib;  ition  has 
stabilized,  the  upper  cursor  w^'!  sto:>  slinking. 
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Auto-calibration  2 


First,  pH  is  being  auto-calibrated 


Then,  COND  is  being  auto-calibrated 


Next.  TURB  is  being  auto-calibrated 


Finally,  DO  is  being  auto-calibrated 


Auto-calibration  now  ends 


And  the  readout  switches  to  the  MEAS 
mode 


Nute:  If  you  wish  to  abort  the  auto-calibration  for 
any  reasori,  press  the  CLR  Key.  The 
pararr.&ter'i  luto-calibrated  so  far  will  be  in 
memory. 


Section  3 


22  Auto-calibration 


Auto-calibration  error 

After  the  DO  auto-calibration,  if  the  unit  does  not  switch 
to  the  MEAS  mode  as  it  should,  and  the  readout  shows 
either  E'-S  or  E'-W ,  an  auto-calibration  error  has 
occurred.  Parameters  will  blink  where  an  error 
occurred. 


pH  auto-calibration  error 

If  this  happens,  re-do  the  auto-calibration.  First,  press 
the  CLR  key  to  cancel  the  error  code. 


CUT 

UMMT 

U  D 

PI 

n 

pH 

I.L 

■31 

CONO  TURB  DO 

TEMP  SA 

BBSl  zs^o  SPAN  IN 

OUT  S.SET 

•  CAL  •  data  -  ] 

Then  press  the  ENT  Key  to  re-start  the  auto-c  alibration. 
Restart  the  auto-calibration  beginning  again  with  pH. 
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2-point  calibr&icn  23 


Manual  (2-point)  calibration  procedures 

For  normal  measurements,  the  4-parameter  auto-calibration 
described  above  is  sufficiently  accurate.  However,  you  may  wish 
to  do  a  parameter-by-parameter,  2-point  manual  calibration  of 
one  or  more  of  the  four  parameters.  This  is  recommended  either 
for  high-accuracy  measurements,  especially  when  using  the 
expanded  readout  mode.  It  is  necessary  if  a  new  probe  is  being 
used  for  the  first  time. 


Parameters  to  be  calibrated  manually. 


1 —  Zero 

pH 

' —  Span 

1 —  Zero 

COND 

^ —  Span 

1 —  Zero 

TURB 

' —  Span 

1 —  Zero 

DO 

^ —  Span 
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24  pH  calibration 


pH  calibration 


1.  Zero  calibration 


Wash  the  probe  2*3  times,  using  de-ionized  or  distilled 
water.  Place  it  in  a  beaker  of  pH  7  standard  solution, 

i.e.,  a  neutral  phosphate  standard  solution. 

©1 .  With  ^e  power  on.  press  the  MODE  Key  to  put  the 
unit  into  the  MAIN!  mode. 


2.  Press  the  MODE  Key  again  to  move  the  lower 
cursor  to  ZERO. 

3.  Use  the  SELECT  Key  to  move  the  uoper  cursor  to 
pH. 

4.  When  the  readout  has  stabilized,  une  the 
UP/DOWN  Keys  to  select  the  value  of  the  pH  7 
standard  solution  at  the  temperature  of  the  sample. 
Refer  to  Table  2  for  pH  values  of  standard  solutions 
at  various  temperatures. 


““  ^  Cl  C 

pH  u.uu 

- - SEUCT - 

■Sai  CONO  n/RB  OO  TEMr'  5A 

- - - MODE - 

AUTO  EESl  SPAN  IN  OUT  '..SET 


5.  Press  the  ENT  Key  to  complete  the  zero  calibration 
for  pH. 
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pH  catibrgt,on  2S 


2.  Span  calibration 


Again,  wash  the  probe  2*3  times  in  de-ionized  or 
distilled  water.  This  time,  place  it  in  a  beaker  of  either 
pH4  or  pH9  standard  solution. 


1 .  Use  the  MODE  Key  to  move  the  lower  cursor  to  SPAN. 

2.  As  in  Step  4.  above  in  zero  calibration,  when  the 
readout  has  stabilized,  use  the  UP/DOWN  Keys  to 
select  the  value  of  the  standard  solution  (i.e.,  either 
pH4  or  pH9}  at  the  temperature  of  the  sample. 
Again,  refer  to  Table  2  for  pH  values  of  standard 
solutions  at  various  temperatures. 


3.  Press  the  ENT  Key  to  complete  the  span 
calibration  for  pH. 


Table  2  pH 

values  of  standard  solutions  at  various  temperatures* 

Temperature 

r  /  F» 

pH2* 

pH4* 

pH7* 

pHS" 

pHiO* 

pH12' 

0/  32 

1.67 

4.01 

6.98 

9.46 

10.32 

13.43 

5/  41 

1.67 

4.01 

6.95 

9.39 

10.25 

13.21 

10/  50 

1.67 

4.00 

6.92 

9.33 

10.18 

13.00 

15/  59 

1.67 

4.00 

6.90 

9.27 

10.12 

12.81 

20/  68 

1.68 

4.00 

6.88 

9.22 

10.06 

12.63 

25/  77 

1.68 

4.01 

6.86 

9.18 

10.01 

12.45 

30/  86 

1.69 

4.01 

6P5 

9.14 

9.97 

12.30 

35/  95 

1.69 

4.C2 

6.84 

9.10 

9.93 

12.14 

40/104 

1.70 

4.03 

6.84 

9.07 

9.89 

11.99 

45/113 

1.70 

4.04 

6.83 

9.04 

9.86 

11.84 

1.71 

4.06 

6.83 

9.01 

9.83 

11.70 

iroxaia  j,  b :  phtfiatatt.  c :  ntutral  phosphate,  d:  borax. 


• :  carbonate,  f :  Satcaiciutn  hydroxide  solution 

*  These  pH  valves  are  for  Japanese  standard  solutions.  Should  you  prefer  to  use 
different  standard  solutions,  be  save  to  make  the  proper  adjustments  m  calibration. 
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26  COND  calibration 


COND  caiioraiion 


The  U-10  can  measure  conductivity  in  the  range  of  0*100 
mS/cm.  Depending  on  the  sample  concentration,  however, 
the  U*10  automatically  selects  the  proper  range  out  of  its 
three  possible  ranges  of  0-1  mS/cm,  1-10  mS/cm,  and  10- 
100  mS/cm. 

Therefore,  if  you  are  doing  a  manual  calibration  for 
COND,  this  must  be  done  for  each  of  the  three  ranges. 
However,  since  the  zero  point  is  common  for  all  three 
ranges,  only  the  three  one-point  span  calibrations  need  be 
done  separately. 
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COND  calibration  27 


Preparing  the  standard  solution  for  CONU 
span  calibration 

This  procedure  uses  a  potassium  chloride  standard 
solution.  For  greater  accuracy,  the  solution  should  be 
freshly  prepared  each  time,  if  it  is  unavoidable  to  use  a 
stored  solution,  be  sure  to  keep  it  tightly  capped  in  a 
polyethylene  or  hard  glass  bottle.  The  shelf  life  of  this 
solution  is  six  months.  Date-stamp  the  bottle  for 
reference.  Never  use  a  KCI  standard  solution  that  has 
been  stored  for  more  than  six  months:  the  calibration 
accuracy  may  be  adversely  affected. 

Use  potassium  chloride  powder  of  the  best  quality 
commercially  available.  Dry  the  powder  for  two  hours  a: 
105’C,  and  cool  it  down,  in  a  desiccator.  Weigh  out  an 
appropriate  amount  of  dried  and  cooled  potassium 
chloride  powder  according  to  the  table  below.  Make  the 
potassium  chloride  standard  solution  as  shown. 


Table  3  Making  the  potassium  chloride  standard  solution 


KCI  standard 
solution 

Conductivity* 

mS'on 

KCI  weight 

g 

Range  to  be 
calibrated 
mS/cm 

0.005N 

0.718 

0.373 

0-1 

0.05N 

6.67 

3.73 

1-10 

0.SN 

58.7 

37.28 

10-100 

•  Temperature  of  solution;  25’C 


To  prepare  the  standard  solution,  use  a  1  -li^er 
volumetric  flask.  First,  dissolve  the  KCI  in  a  small 
amount  of  de-ionized  or  distilled  water.  Then  fill  ine 
flask  with  de-ionized  or  distilled  water  up  to  the  1 -liter 
line.  Finally,  shake  the  solution  to  mix  it  thoroughly. 
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28  COND  calibration 


Zero  calibration 


Wash  the  probe  2-3  times,  using  de-ionized  or  distilled 
water.  Shake  the  probe  to  remove  any  water  droplets 
from  the  COND  electrode.  Then  allow  it  dry  to  dry 
exposed  to  fresh  air. 


1 .  Use  the  MODE  Key  to  move  the  lower  cursor  to 
ZERO. 

2.  Use  the  SELECT  Key  to  move  the  upper  cursor  to 
COND. 

3.  Use  the  UP/DOWN  Keys  to  set  the  readout  to  0.0 


4.  Press  the  ENT  Key.  This  completes  the  zero 
calibration  for  COND. 
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COND  calibra::on  2S 


2.  Span  calibration 


Once  again,  wash  the  probe  2-3  times  using  de*ionizec 
or  distilled  water.  Following  this,  wash  it  a  further  2-3 
times  in  the  KCI  standard  solution  you  have  prepared. 
Then  place  the  probe  in  a  beaker  of  the  KCI  solution 
maintained  at  a  temperature  of  25±5°C. 


(“0^  1 .  Use  the  MODE  Key  to  move  the  lower  cursor  to  SPAN . 

®2.  After  the  readout  stabilizes,  as  you  did  for  the  pH 
calibration,  use  the  UP/DOWN  Keys  to  select  se: 
the  value  of  the  KCI  standard  solution,  referring  to 
the  KCI  table. 


,3.  Press  the  ENT  Key  to  complete  the  span 
calibration  for  this  COND  range. 


4.  Repeat  this  procedure  for  the  three  ranges,  using 
each  of  three  values  of  KCI  standard  solutions. 
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30  TURB  calibration 


TURB  calibration 


Wash  the  probe  2-3  times,  using  de-ionized  or  distilled 
water.  For  the  span  calibration,  use  a  prepared  span 
solution.  For  the  turbidity  zero  calibration,  use  de-ionized  or 
distilled  water. 

Preparing  the  standard  solution  for  TURB 
span  calibration 

1 .  Weigh  out  5.0  g  of  hydrazine  sulfate. 

2.  Dissolve  this  in  400  ml  of  de-ionized  or  distilled 
water. 

3.  Then  weigh  out  50  g  of  hexamethylenetetramine, 
and  dissolve  it  in  400  ml  of  de-ionized  or  distilled 
water. 

4.  Mix  these  two  solutions,  add  enough  de-ionized  or 
distilled  water  to  make  1 ,000  m/,  and  stir  the  mixed 
solution  thoroughly. 

5.  Allow  this  solution  to  stand  for  24  hours  at  a 
temperature  of  25i:3®C. 

The  turbidity  of  this  solution  is  equivalent  to 
4000  NTUs.  The  shelf-life  of  this  solution  is  six 
months:  i.e.,  this  4,000-NTU  value  will  remain 
accurate  for  a  maximum  of  six  months. 

Each  time  you  carry  out  this  calibration,  it  is 
necessary  to  dilute  the  4,000-NTU  standard 
solution  to  prepare  an  800-NTU  standard  solution 
for  calibration.  To  do  this,  measure  out  50  ml  of 
the  4,000-NTU  solution  into  a  250-m/  measuring 
flash 

It  is  recommended  that  you  use  a  rubber 
pipjtte  aspirator  for  this.  Then  add  de-ionized  or 
distilled  water  up  to  the  250‘m/  line. 

The  standard  solution  used  here  for  the 
turbidity  calibration  will  precipitate  easily. 

Therefore,  be  sure  to  s»ir  the  solution  thr'-o jchly 
befo'e  use. 
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TURB  calibration  3 


1.  Zero  calibration 


Wash  the  probe  thoroughly  2-3  times  using  de*ionized 
or  distilled  water.  Shake  off  excess  water  droplets,  and 
then  place  it  in  a  beaker  of  de-ionized  or  distilled  water. 


1 .  Use  the  MODE  Key  to  move  the  lower  cursor  to 
ZERO. 

2.  Use  the  SELECT  Key  to  move  the  upper  cursor  to 
TURB. 

3.  After  the  readout  has  stabilized,  set  it  to  0.0,  usir.c 
the  UP/DOWN  Keys. 


4.  Press  the  ENT  Key  to  complete  the  zero  calibration 
for  TURB. 


2.  Span  calibration 


Wash  the  probe  thoroughly,  using  de-ionized  or  distilled 
water.  Shake  off  excess  water  droplets.  Then  place  it 
in  a  beaker  of  the  800-NTU  solution  you  have  prepared 
for  this  purpose. 


1 .  Stir  this  800-NTU  span  standard  solution 
thoroughly. 

©2.  Use  the  MODE  Key  to  move  the  lower  cursor  to 
SPAN. 


3.  After  readout  has  stabilized,  i.e.,  about  60  to  90 
seconds,  .«et  the  readout  to  "800"  NTU,  which  is 
the  value  for  this  standard  solution. 

4.  Press  the  ENT  Key  to  complete  the  span 
calibration  for  TURB. 
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DO  calibration 

A  zero  standard  solution  is  used  for  the  DO  zero 
calibration.  An  oxygen-saturated  span  solution  is  used 
for  the  DO  span  calibration. 

Preparing  the  standard  solution 

Zero  solution 

Add  about  50g  of  sodium  sulfite  to  l  .000  ml  of  water 
(either  de-ionized  water  or  tap  water  will  do).  Stir  this 
mixture  thoroughly  until  completely  dissolved. 

Span  solution 

Put  1  or  2  liters  of  waier  in  a  container  (either  de¬ 
ionized  water  or  tap  water  will  do).  Use  an  air  pump  to 
bubble  air  through  the  solution  until  it  is  oxycen- 
jr.iurated. 
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1.  Zero  calibration 

Wash  the  probe  2*3  times  in  tap  water,  and  place  it  in 
the  zero  standard  solution. 


1 .  Use  the  MODE  Key  to  move  the  lov/er  cursor  to 
ZERO. 

2.  Use  the  SELECT  Key  to  move  the  upper  cursor  to 
DO. 

3.  After  the  readout  has  stabilized,  set  it  to  0.0,  using 
the  UP/DOWN  Keys. 

4.  Press  the  ENT  Key.  This  completes  the  zero 
calibration  for  DO. 


2.  Span  calibration 


Wash  the  probe  2*3  times  in  tap  water,  and  put  it  in  the 
span  standard  solution. 


1 .  First,  be  sure  the  U*1 0  is  set  for  fresh  water 
readings.  To  do  this,  set  the  S.SET  Sub-Mode  to 
0.0%. 

©2.  Then,  use  the  MODE  Key  to  move  the  lower  cursor 
to  SPAN. 


3.  After  the  readout  has  stabilized,  while  slowly 
moving  the  probe  up  and  down  in  the  solution,  set 
the  readout  value  to  the  appropriate  DO  value  for 
the  temperature  of  this  solution.  For  DO  values  at 
various  temperatures,  ref<?r  to  Table  4. 

©4.  Press  the  ENT  Key  tc  wC^^plete  the  span 
calibration  for  DO. 
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Table  4  Amounts  of  saturated  dissolved  oxygen  in  water  at  various 
temperatures,  salinity  «  0.0% 


Temperature 

•c 

DO  in  mg// 

Temperature 

•c 

DO  in  mg// 

0 

14.16 

21 

8.68 

1 

13.77 

22 

8.53 

2 

13.40 

23 

8.39 

3 

13.04  1 

24 

8.25 

4 

12.70 

25 

,  8.11 

5 

12.37 

26 

7.99 

6 

12.06 

27 

7.87 

7 

11.75 

28 

7.75 

8 

11.47 

29 

7.64 

9 

11.19 

30 

7.53 

10 

10.92 

31 

7.42 

11 

10.67 

32 

7.32 

12 

10.43 

33 

7.22 

13 

10.20 

34 

7.13 

14 

9.97 

35 

7.04 

15 

9.76 

36 

6.94 

16 

9.56 

37 

6.85 

17 

9.37 

38 

6.75 

18 

9.18 

39 

6.68 

19 

9.01 

40 

6.55 

20 

8.84 

i 
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Data  Storage  and  Printout 

The  U-10  can  store  up  to  20  sets  of  data.  120  data  points,  of  the  val.ss 
measured  for  each  of  the  six  parameters:  pH,  COND,  TUR8.  DO.  TEMP,  and 
SALINITY.  Values  stored  in  memory  can  be  recalled  to  the  readout  as  desirsc. 

If  a  printer  is  connected  to  the  U-10  printer  port,  whenever  a  Data-Ss:  is 
either  stored  in  memory  or  recalled  to  the  readout,  it  can  also  cs 
simultaneously  output  to  the  printer. 


Store  . 25 

Recall  . 23 

Delete . ^0 

Printing  out  . 41 


storing  data 

©1 .  Press  the  MODE  Key  to  put  the  U-l  0  in  the  MAINT 
mode. 

©2.  Continue  to  press  the  MODE  Key  to  move  the  lower 
cursor  to  IN,  the  /npuf  Sub-Mode. 

3.  Use  the  SELECT  Key  to  move  the  upper  cursor  to 
the  parameter  you  wish  to  see  on  the  readout. 

©4.  When  the  readout  stabilizes  on  a  value,  press  the 
ENT  Key.  This  will  automatically  input  the  set  of  six 
parameters  for  this  measurement  into  memory. 


The  readout  will  first  show  the  Data-Set  No.  for 
about  two  seconds.  At  the  top  right-hand  comer,  a 
dashed  arrow  points  to  IN,  showing  that  data  is 
being  input.  Then  each  parameter  is  automatically 
read  into  memory,  one-by-one  from  pH  to  salinity. 
The  upper  cursor  skips  along  to  show  this.  If  a 
printer  is  connected,  these  six  values  will  also  be 
printed  out  at  the  same  time. 

The  upper  cursor  then  returns  to  pH,  with  the 
U-10  still  in  the  IN  Sub-Mode. 

©5.  You  may  now  continue  and  input  another  set  of  data: 
simply  press  the  ENT  Key  again. 

The  Data-Set  No.  will  automatically  advance  one 
digit,  and  the  next  set  of  six  parameters  will  be  read 
into  memory  ir  tS?  same  manner.  This  procedure 
can  be  rer:  ated  lor  up  to  a  total  of  20  Data-Sets. 
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if  20  Data-Sets  have  been  read  into  memory,  the 
storage  capacity  is  full  and  no  more  data  may  be 
input.  The  U-10  will  beep  three  times  to  indicate  the 
memory  is  full. 

©6.  To  return  the  readout  to  the  previous  setting  in  the 
MEAS  mode,  press  the  MODE  Key  again. 
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R0C3iiiii^  u3t3 


©1 .  Press  the  MODE  Key  to  put  the  U-1 0  in  the  MAIN! 
mode. 


©2.  Continue  to  press  the  MODE  Key  to  move  the  lower 
cursor  to  OUT,  the  Oulpur  Sub-Mode.  The  readout 
will  show  d.1 ,  meaning  Data-Set  No.  1 . 

At  the  top  left-hand  comer,  a  dashed  arrow 
points  to  OUT,  showing  that  data  can  be  output  now 
to  the  readout. 


©3.  Use  the  UP/DOWN  Keys  to  display  the  Data-Set 
No.  of  the  values  you  wish  to  recall. 


4.  Use  the  SELECT  Key  to  move  the  upper  cursor  to 
the  parameter  you  wish  to  view. 

5.  Press  the  ENT  Key  to  display  the  data  on  the 
readout. 


If  a  printer  is  connected,  all  six  paramet^Ts  in  this 
Data-Set  will  also  be  pnnted  out  at  the  time. 
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©6.  When  the  ENT  Key  is  pressed  again,  the  next  Data¬ 
Set  No.  is  displayed  in  order,  i.e.,  dS.  if  two  data 
sets  are  in  memory.  At  this  point,  you  can  either 
press  the  ENT  Key  again  to  view  the  contents  of  this 
Data-Set.  or  you  can  use  the  UP/DOWN  Keys  to  go 
up  or  down  to  another  Data-Set  No. 

If  a  particular  Data-Set  is  empty,  three  dashes 
appear  on  the  readout. 


©7.  To  return  the  readout  to  the  previous  setting  in  the 
MEAS  mode,  press  the  MODE  Key  again. 
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Deleting  data 


Set  the  U-10  as  if  you  were  going  to  input  data: 

[MOOS)  1 .  Press  the  MODE  Key  to  put  the  U*1 0  in  the  MAINT 

mode. 


2.  Continue  to  press  the  MODE  Key  to  move  the  lower 
cursor  to  IN,  the  Input  Sub-Mode. 


o  c  c 

wf.L.f  LJ 

SSLECr —  ■  - 

pH  COND  TURB  T8a  TcMP  SAL 

•— '  ■  MOOS  -  ' 

AITO  ..cRO  SPAN  iCZB  OUT  s.srr 


©3.  Then,  to  erase  all  the  data  from  all  the  Data-Sets  in 
memory,  press  the  CLR  Key.  The  readout  will  show 
the  message  T  L  for  about  two  seconds. 


OUT 

I  I  I  mgn 

- SELECT— - 

pH  CC  40  TURB  MSSM  temp  sal 

- MOPE  — - 

AUTO  ZERO  SPAN  kb  out  S.SeT 

■  I  ■  cai,  — -  -  oera  - 


Be  careful! 

You  cannot  delete  individual  Data-Sets.  The  CLR 
Kev  9’^ay«  erases  all  data  from  memory. 
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printing  out  data 

If  a  printer  is  connected  to  the  U-10  printer  port,  whenever  a  Data¬ 
Set  is  either  stored  in  memory  or  recalled  to  the  readout,  it  is  also 
simultaneously  output  to  the  printer. 

The  U-10  printer  port  is  a  standard  Centronics  parallel  port.  To 
connect  a  parallel  printer  to  the  U-10:  Open  the  rubber  printer- 
port  cover,  located  directly  over  the  readout  on  the  main  unit,  and 
connect  the  printer  cable. 


Note: 

When  a  printer  is  not  being  used,  disconnect  the 
cable  from  the  U-10  printer  port,  and  close  the 
cover  tightly. 

•  Sample  printout 
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Daily  Maintenance  and 
Troubleshooting 

For  accurate  measurements  and  prevention  of  malfunction,  routine  careful 
maintenance  of  the  U-10  is  important.  In  particular,  failure  to  maintain  the 
sensors  properly  can  lead  to  serious  trouble  or  incorrect  measurements.  The 
U-10  is  provided  with  error-code  functions  for  the  ready  detection  of  potentiel 
problems. 


Error  codes  . * . 44 

Normal  probe  mdntenance  . 47 

Replacing  faulty  sensors  . 49 

Replacing  a  faulty  probe  . 50 
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Error  Codes 


The  U-10  has  an  easy-to-understand  error  message  function  so 
you  can  spot  trouble  readily.  Error  codes  are  displayed  on  the 
readout  and  the  unit  will  beep  if  an  error  occurs. 

(Note  that  if  you  press  an  incorrect  sequence  of  keys,  the  unit  will 
beep  three  times  to  indicate  you  have  pushed  the  wrong  key.) 


Error  Code  Cause 

Action 

Bad  battery 

r->  1  •  Defective  or  low  battery 

tr  1 

Failure  in  main  unit 

•  Replace  battery 

*7  •  Malfunction  of  memory 

•  Push  POWER  Key  to  turn 

C  ^  a  backup  1C 

the  U-10  ON  again.  If  this 
error  code  is  still  displayed, 
contact  your  Horiba  dealer 

ZeroH;alibration  error 
/•  — j  tor  all  parameters 

for  repair  or  replacement. 

^  r“  3  •  cof'nection  in  probe-to- 

main-unit  cable 

•  Connect  the  cable  securely. 

•  Water  in  one  of  the  sensor 
sockets 

•  Dry  out  the  sensor  sockets. 

•  Temperature  of  sample 
exceeds  maximum  scale  of 
U-10 
for  pH 

•  Replace  the  probe. 

•  Contaminated  pH  sensor 

•  Clean  the  pH  sensor. 

•  Improper  concentration  of 

•  Replace  the  pH  reference 

KCI  internal  solution  in  pH 
reference  sensor 
torCOND 

sensor  KCI  internal  solution. 

•  Contaminated  COND  sensor 

•  Clean  the  sensor,  using 
tooth  brush  and  neutral 

forTURB 

detergent 

•  Contaminated  or  defective 

•  Clean  out  the  tube 

LEO  sensor 

containing  the  LED  turbidity 
sensor,  using  rest  tube  brush 
and  neutral  de  tergent. 

Never  iisr  abrasive 
deterg  .nt  'M  .anser  for  this. 
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Error  Code 


Cause 


Action 


for  DO 

•  Broken  DO  sensor 
membrane. 


Span>caiibration  error 

Efl  tor  a!l  parameters 

•  Poor  connection  in  probe-to- 
main-unit  cable 
•  Water  in  one  of  the  sensor 
sockets 

•  Temperature  of  sample 
exceeds  maximum  scale  of 
U-10 
for  pH 

•  Contaminated  pH  sensor. 

•  Improper  concentration  of 
KCI  internal  solution  in  pH 
reference  sensor 
forCOND 

•  Contaminated  CONO  sensor 


for  TUBE 

•  Contaminated  or  defective 
LED  sensor 


•  Check  the  LED  turbidity 
senscr.  If  it  defective,  the 
entire  probe  must  be 
replaced. 

Check  DO  sensor.  If 
defective,  replace. 


•  Connect  the  cable  securely. 

•  Dry  out  the  sensor  sockets. 

•  Replace  the  probe. 


•  Clean  the  pH  sensor. 

•  Replace  the  pH  reference 
sense  !'C:  internal  solution. 


•  Clean  the  sensor,  using 
tooth  brush  and  neutral 
detergent. 

•  Clean  out  the  tube 
containing  the  LED  turbidity 
sensor,  using  test  tube  brush 
and  neutral  Detergent. 

Never  use  an  abrasive 
detergent  cleanser  for  this, 

•  Check  the  LED  turbidity 
sensor.  If  it  defective,  the 
entire  probe  must  be 
replaced. 
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Error  Code  Cause 


Action 


Span-calibration  error 

DO  Auto<alibretion 


•  Broken  00  sensor 
membrane. 


•  Excessive  difference 
between  DO  sensor 
temperature  and 
atmospheric  temperature. 

DO  equeous  solutiort 
calibrators 

•  Broken  DO  sensor 
membrane. 

•  Contaminated  electrode. 


•  Insufficient  agitation  of 
solution. 


•  Check  DO  sensor 
membrane.  It  defective, 
replace. 

•  Leave  DO  sensor  in 
atmosphere  for  30-60  min. 


•  Check  DO  sensor 
membrane.  If  defective, 
replace. 

•  Clean  the  electrcde  using  a 
soft  brush,  taking  care  not  to 
scratch  membrane. 

•  Agitation  solution  thoroughly 


Memory  full 

ErS 


•  Data-sets  for  20  samples 
are  already  in  memory. 


•  To  delete  all  data  from 
memory,  put  the  U-IO  in  the 
IN  Sub-Mode  mcde  and 
press  the  CLR  Key. 


Printer  error 

E 


•  Jammed  printer  paper. 

•  Poor  cable  connection . 

•  Wrong  printer. 


•  Defective  printer. 


•  Eliminate  jamming  of  printer 
paper. 

•  Replace  the  cable. 

•  Use  proper  parallel 
Centronics  printer. 

•  Replace  the  printer  as 
necessary. 
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normal  probe  maintenance 

Washing  the  turbidity  sensor 


The  sensor  is  a  glass  tube.  Wash  out  the  tube  and  remove  stains 
carefully,  using  tap  water  and  a  lest  tube  brush. 

Be  careful  not  to  scratch  the  inside  of  the  glass  tube.  Never 
use  abrasive  detergents  or  cleansers. 


Cleaning  the  conductivity  sensor 


Remove  COND  sensor  guard,  and  carefully  use  a  soft  brush  to 
clean  off  any  dust  from  the  sensor  unit. 

Be  sure  to  replace  the  COND  sensor  guard  before  taking 
measurements. 
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Recharging  the  reference  sensor  with 
reference  solution 


Recharge  the  reference  sensor  with  reference  solution  about  once 
every  two  months,  as  follows. 

1 .  Remove  the  liquid-junction  rubber  cap  from  the  reference 
sensor,  and  pour  out  the  old  solution. 

2.  Fill  the  reference  sensor  completely  with  new  reference 
solution.  Make  sure  there  are  no  air  bubbles. 

3.  Replace  the  liquid-junction  rubber  cap. 

4.  Carefully  v/ash  off  all  excess  reference  solution  from  the 
probe. 
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Replacing  fauixy  sensors 

Three  of  the  U-10‘s  sensors  are  replaceable:  the  pH  sensor,  the 
reference  sensor,  and  the  DO  sensor. 

These  may  be  replaced  as  follows. 

1 .  Wipe  off  any  water  droplets  from  the  probe. 

2.  Remove  faulty  sensor. 

3.  Insert  the  new  sensor  carefully  with  your  fingers. 

4.  Be  careful  not  to  let  the  sensor  sockets  get  wet. 


•  When  replacing  the  DO  sensor,  use  the  sensor  tool 
provided  as  an  accessary. 
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replacing  a  idulty  probe 

Disconnect  the  cable  from  the  main  unit 


1 .  Loosen  the  cable  gasket  cap,  and  remove  cap  from  gasket. 


2.  Slide  back  the  gasket. 

3.  Back  off  the  two  screws  on  the  cable-connector  cover. 


4.  Slide  off  the  cable-connector  cover  to  expose  the 
connector  lock  claws. 

5.  Press  lock  claws  on  both  sides  with  your  fingers  to 
release  the  connector.  Pull  out  the  connector  from  the 
main  unit 
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Connect  the  new  probe 

1 .  Insert  the  connector  until  it  clicks. 

2.  Re*attach  the  cable-connector  cover  to  the  main  unit. 

3.  Slide  the  cable  gasket  toward  the  cable-connector  cover, 
and  screw  on  the  cable  gasket  cap. 

Before  you  use  a  new  probe  for  the  first  time,  it  is 
necessary  to  calibrate  it  manually  for  all  four  parameters. 
Refer  to  Section  3,  "Calibrating  the  U-10,"  for  instructions 
on  manual  calibration. 


Sertinn  £ 


Section  o 

Reference  Materials 

The  following  descriptive  information  is  provided  for  a  better  understanding  c' 
the  U-10  Water  Checker  and  its  functions. 


Conductivity  (COND)  *■ 

Turbidity  (TURB)  . 

Salinity  . 

Temperature . 

Dissolved-Oxygen  (DO) 

pH  . 

Specifications  . 

Parts  List  . 
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Reference  Materials 

Conductivity  (COND) 

Principle  of  measurement 

Conductivity  is  an  index  of  the  flow  of  electrical  current  in  a 
substance. 

Salts  dissolved  in  water  are  separated  into  cations  and  anions. 
Such  a  solution  is  called  an  electrolytic  solution.  An  electrolytic 
solution  has  the  property  of  allowing  the  flow  of  current  according 
to  Ohm's  law.  This  property  is  referred  to  ionic  conductivity,  since 
current  flow  is  due  to  ion  movement  in  an  electrolytic  solution. 
Metals,  on  the  other  hand,  allow  the  flow  of  current  by  means  of 
electrons.  This  property  Is  called  electronic  conductivity,  which  is 
distinguished  from  ionic  conductivity. 

A  cube  1  cm  on  each  side,  as  each  shown  in  Fig.  1 ,  is  used  to 
demonstrate  an  electrolytic  solution.  Two  electrode  plates  are 
placed  on  opposite  sides,  and  the  cube  i.<  filled  with  a  solution.  If 
the  resistance  between  these  two  electrode  plates  represented  by 
/’(fi),  the  conductivity  of  the  solution  L  (S.cm-')  Is  Ul/r.  S,  stand 
for  Siemens,  a  unit  of  measurement  of  conductance. 


The  most  general  method  for  measuring  conductivity  is  based  on 
the  abnvf  principle,  and  is  called  the  2*electrode  method.  In  this 
melnod,  t  >  take  a  measurement,  it  is  necessary  to  allow  flow  of 
alt9m'..i;ing  current  between  the  two  electrode  plates. 
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if  direct  current  is  sent  between  them,  it  will  cause  causes 
electroplating  or  decomposition,  i.e.,  polarization;  this  results  in 
inaccurate  measurement  of  conductivity. 

Even  a  flow  of  alternating  current  will  also  cause  a  certain 
amount  of  polarization.  Measures  must  be  taken  to  minimize  the 
effect  of  this  polarization,  such  as  the  application  of  platinum  black 
plating  to  the  electrode  surfaces.  In  spite  of  such  measures, 
however,  the  effect  of  polarization  cannot  be  neglected  in 
conductivity  measurements  of  a  high-conductivity  solution.  This 
makes  accurate  measurement  difficult.  Furthermore,  depositions 
or  stains  on  the  electrode  surfaces  can  cause  a  large  apparent 
resistance,  also  making  accurate  conductivity  measurement 
difficult. 

The  U-10  Water  Checker  has  adopted  the  4-electrode  method 
to  overcome  these  disadvantages  of  the  the  2-electrode  method. 
As  shown  in  Fig.  2,  the  U-10  Water  Checker  uses  two  voltage¬ 
detecting  electrodes  and  two  voltage-applying  electrodes,  for  a 
total  of  total  four  electrodes. 

The  voltage-detecting  electrodes  are  ^or  detecting  AC  voltage, 
and  the  voltage-applying  electrodes  are  for  applying  AC  voltage. 


Voltage-acpiying 

electroaes 
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Let  us  assume  that  the  current,  1(A),  flows  In  a  sample  of 
conductivity  L  ~  under  automatic  control  of  the  voltage-applying 
electrodes  -  so  that  the  voltage  at  the  voltage  detecting- 
electrodes,  E(V),  remains  constant  at  all  times.  Then,  the 
resistance  of  the  sample,  R{ci),  across  the  voltage-detecting 
electrodes  Is  The  resistance,  R,  of  the  sample  Is  inversely 
proportional  to  its  conductivity,  L  That  is,  the  conductivity.  L,  is 
proportional  to  the  current,  I.  Accordingly,  calibration  of  a 
standard  solution  of  known  conductivity.  Ls,  enables  calculation  of 
conductivity  of  a  sample  according  to  the  formula  L*Ls(l/ls)  from 
the  relation  of  L:Ls»l:ls. 

Even  in  the  4-electrode  method,  polarization  occurs,  since  AC 
current  flows  In  the  voltage-applying  electrodes.  The  voltage¬ 
detecting  electrodes  are,  however,  free  from  the  effects  of 
polarization,  since  they  are  separated  from  the  voltage-applying 
electrodes,  and  furthermore,  current  flow  is  negligible.  Therefore, 
the  4-electrode  method  is  an  excellent  method  to  enable 
measurement  of  conductivity  covering  a  very  high  range. 
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Temperature  compensation 

In  general,  the  conductivity  of  a  solution  varies  largely  with  its 
temperature.  The  conductivity  of  a  solution  depends  on  ionic 
conductivity,  described  earlier.  As  the  temperature  rises, 
conductivify  becomes  higher,  since  ions  begin  to  move  more 
actively. 

The  temperature  coefficient  shows  the  change  in  %  of 
conductivity  per  ‘‘C,  with  a  certain  temperature  taken  as  the 
reference  temperature.  This  is  expressed  in  units  of  %/°C.  The 
temperature  coefficient  assumes  the  premise  that  the  conductivity 
of  a  sample  changes  linearly  according  to  temperature.  Strictly 
speaking,  with  actual  samples,  however,  conductivity  changes 
along  a  curve. 

Furthermore,  these  curves  form  different  shapes  depending  on  the 
type  of  sample,  in  the  ranges  of  smaller  temperature  changes, 
however,  samples  are  said  to  have  the  temperature  coefficient  of 
2%rC;  this  "holds  for  most  samples,  except  in  certain  special  cases. 
The  U-10  Water  Checker  uses  an  a'^omstic  temperature 
conversion  function  to  calculate  conductivity  at  25’C  at  a 
temperature  coefficient  of  2%/”C,  based  on  the  measured  value  of 
the  temperature.  Results  are  displayed  on  the  readout.  The  U-1 0's 
temperature  conversion  function  is  based  on  the  following  formula. 

Lis*Lt/{l+0.02(t-25)} 

Where, 

Lu:  Conductivity  of  solution  converted  to  25’C 
(value  displayed  on  U*10) 

t:  Temperature  of  solution  at  time  of  measurement  {®C) 

Lt:  Conductivity  of  solution  at  t  ("C) 


Serton  6 


58 


Turbidity 


Turbidity  (TURB) 

Principle  of  measurement 

From  among  several  types  of  turbidity-measuring  methods 
available,  the  U-10  uses  the  light-absorption-scattering  method, 
sho\wn  in  Fig.  3. 

Irradiation  of  a  beam  of  light  onto  a  sample  brings  about 
separation  of  the  beam  into  (1)  the  light  transmitted  by  the  solution 
and  (2)  the  light  scattered  by  turbidity  components  in  the  sample. 
In  the  light-absorption-scattering  method,  the  intensity  of  both 
transmitted  light  and  the  scattered  light  are  measured  using 
separate  receptors,  and  the  turbidity  is  obtained  based  on  the 
ratio  of  the  two. 

With  the  U-10,  the  light  source  is  a  pulse-lighting  infrared¬ 
emission  diode.  The  scattered  light  is  measured  at  a  point  30* 
offset  from  the  light  source.  This  light-absorption-scanering 
method  has  several  advantages,  including  the  fact  that  (l)  the 
actual  wf  the  sample  fluid  has  little  effect  on  the 
measurement  of  turbidity,  (2)  fluctuations  in  light  quantity  from  the 
light  source  are  easily  compensated  for,  and  (3)  it  allows  the  U-10 
to  be  operated  with  relatively  low  power  consumption. 


Light  source 
Sample  fluid 


Scanered  ligiit  receptor 


Transmitted  light  receptor 


Rg.  3  Principle  of  the  light-absorption-scattering  method 
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N I  Us  (Nephelometric  Turbidity  Units) 

For  the  calibration  of  turbidity,  the  U-10  uses  a  standard 
formazine  solution. 

Kaolin  has  been  the  conventional  standard  solution  for  many 
years.  Hov/ever.  the  composition  of  kaolin  solutions  often  vary 
depending  on  the  country  of  origin,  and  turbidity  varies  with  the 
degree  of  purify.  Furthermore,  there  is  often  individual  error  in 
preparing  the  solution.  Kaolin  is  thus  known  for  bringing  about  very 
targe  disparity  in  measurement  results.  As  a  turbidity  standard 
solution,  formazine  standard  solution  is  now  increasingly  being  used 
internationally.  In  view  of  these  facts,  the  U-1 0  uses  the  formazine 
standard  solution  for  its  calibration  of  turbidity. 

In  addition,  the  U-10  uses  NTUs  as  the  unit  of  turbidity.  Other 
units  conventionally  used  are  formazine  degrees  and  FTUs. 

When  the  measurement  of  turbidity  is  based  on  the  phenomenon 
of  scattering,  the  use  of  NTUs  is  preferable,  and  in  fact,  these  are 
being  used  increasingly.  It  should  be  noted  that  NTUs  used  as 
turbidity  units  of  the  formazine  standard  solution  are  equivalent  to 
formazine  degrees  and  to  FTUs. 
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Salinity  (SAL) 

The  U-10  is  designed  to  measure  salinity  as  well  as  the  other 
parameters. 

Note  that  the  “salinity''  referred  to  here  is  the  salinity  of  sea 
water.  There  is  a  constant  relation  between  conductivity  and 
salinity  at  certain  temperatures. 

Therefore,  if  data  on  the  conductivity  and  temperature  are 
available,  the  corresponding  salinity  is  known.  In  other  words,  the 
salinity  measurement  of  the  U*10  is  based  on  the  principle  of 
calculating  the  salt  content,  making  use  of  the  measured  values  of 
conductivity  and  temperature. 

Note  carefully,  therefore,  that  measured  results  of  all  substances 
whose  conductivity  is  detected  are  displayed  as  salinity.  For 
example,  the  measured  result  is  displayed  as  NaCi  concentration, 
even  if  in  fact  the  sample  component  is,  tor  example,  hydrochloric 
acid  (HCI). 


Temperature  measurement  in  the  U-10 

Temperature  changes  In  water  have  extreme  biological  effects 
on  the  life  cycles  of  fish  and  seaweed,  as  well  as  on  that  of  the 
minute  organisms  that  cleanse  the  water  of  organic  pollutants.  In 
general,  as  the  temperature  of  water  increases,  the  amount  of 
oxygen  dissolved  in  the  water  decreases  and  there  is  a  tendency 
for  the  amount  of  pollutants  to  increase. 

The  U-10  uses  a  thermistor  to  measure  temperature.  A 
thermistor  also  measures  the  change  in  electrical  resistance 
accompany  changes  in  temperature;  these  changes  in  resistance 
are  measured  by  the  thermistor  and  8’’e  used  to  calculate  the 
temperature. 

This  temperature  data  is  used  by  the  U-10  in  four  different 
ways:  (1)  in  pH  temperature  compensation,  (2)  In  conductivity 
temperature  conversion,  (3)  in  the  calculation  of  salinity,  and  (4)  in 
dissoived-oxygen  temperature  compensation. 
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Dissolved-Oxygen  (DO) 

Principle  of  measurement 

The  "DO"  referred  to  here  means  the  concentration  of  oxygen 
dissolved  in  water. 

Dissolved  oxygen  is  essential  to  seif-purification  of  rivers  and 
seas,  as  well  as  to  living  of  aquatic  organisms  and  fish. 

Therefore,  measurement  of  DO  is  vital  in  both  waste-water 
treatment  and  water  quality  control. 

Fig.  4  shows  the  principle  of  measurement  using  a  DO  sensor. 


Cathode  (silver)  ■ 

Fig.  4  Principle  of  DO  sensor 


A  noble  metal  (silver)  Is  fitted  closely  to  an  oxygen-permeable 
diaphragm  to  make  the  cathode;  a  base  metal  (lead)  is  used  as 
the  anode.  Both  are  Immersed  In  an  alkaline  electrolyte  with  the 
anode-to-cathode  external  circuit  complete.  Oxygen  diffusing 
through  the  oxygen-permeable  diaphragm  causes  a  reduction 
reaction  at  the  cathode;  this  allows  flow  of  current  in  the  external 
circuit: 

Oj  +  2H2O  +  4e-  -  40H- 

At  the  anode,  oxidation  reaction  occurs  as  follows: 

2Pb  -  2Pb''  +  4e* 

The  current  is  proportional  to  the  quantity  of  oxygen  diffusing 
through  the  oxygen-permeable  diaphragm.  Accordingly, 
measurement  of  the  current  makes  the  DO  in  a  sample  known. 

The  DO  measuring  method  based  on  this  principle  is  (.ailed 
the  diaphragm-electrode  method.  This  method  allows  convenient 
measurement  of  DO.  especially  when  compared  with  chemical- 
analysis  methods,  which  need  complicated  ore-treatmer  to 
eliminate  the  effects  of  oxidizing  or  reducing  substances. 
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DO  correction  for  salinity 

When  a  solution  and  air  are  in  contact  and  in  complete 
equilibrium  (saturated),  DO:C[mg//  ]  in  the  solution,  and  the 
oxygen  partial-pressure  :Ps[M  Pa]  in  air  are  in  the  following 
relation: 

C«Ps/H 

HlMPa'{mg/l )]  is  referred  to  as  Henry's  constant,  which 
depends  on  the  composition  of  the  solution,  in  general,  C 
becomes  smaller  as  the  salinity  in  the  solution  increases,  since  H 
becomes  larger. 

A  DO  sensor  is  intended  to  detect  Ps  in  theabove  expression. 
Therefore,  the  DO  measurement  of  an  aqueous  solution 
containing  salt  would  be  in  error  if  the  DO  electrode  were 
standardizeo  either  on  air-saturated  pure  water  or  on  air.  To  settle 
this  problem.  It  is  necessary  to  correct  the  DO  reading  based  on 
the  salini^  of  the  sample. 

Conventional  DO  meters  make  this  salinity  correction  by 
inputting  a  known  salinity  value.  This  poses  no  problems  if  the 
salinity  of  the  sample  is  known.  In  practice,  however,  the  salinity 
of  the  sample  usually  not  known,  unless  measured  by  a  device 
such  as  the  U-10.  Therefore,  until  now,  DO  meters  have  not  been 
practical,  even  if  they  were  provided  with  a  salinity-correcting 
function. 

The  U-10  is  capable  of  measuring  the  salinity  of  a  sample  and 
automatically  correcting  the  DO  reading  for  the  amount  salinity 
measured  in  the  sample. 
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pH 

Principle  of  measurement 

The  following  is  the  basic  equation  for  obtaining  pH; 

pH  s  -log  aH* 

Where. 

aH- :  the  activity  of  hydrogen  ions 

If  a  thin  glass  membrane  is  used  to  separate  two  liquids  of 
differing  pH  values,  an  electric  current  will  be  generated  in 
proportion  to  the  difference  between  these  two  pH  values.  The 
value  of  this  electrical  current,  E(V) ,  is  shown  by  the  folowing 
Nemst  equation: 

£  s  0.0001983T  (pH>  •  pHo)  +  e 
Where, 

T :  the  temperature  of  the  liquids 

pH.:  the  pH  of  the  internal  liquid 

(i.e.,  inside  the  glass  membrane) 

pHo :  the  pH  of  the  sample  liquid 

(i.e.,  the  iliquid  outside  the  glass  membrane) 

e  :  the  irregular  electrical  potentiLl  difference 

A  conventional  glass  electrode  for  measuring  pH  contains  a 
fluid  inside  the  electrode  with  a  pH  of  7.  If  this  is  used  to  measure 
a  sample  that  also  has  a  pH  value  of  7,  the  irregular  electrical 
potential  difference  will  be  close  to  OV.  Consequently,  when  a 
glass  pH  electrode  is  immersed  in  an  acid  solution,  a  positive 
electric  current  is  generated;  when  it  is  immersed  in  an  alkaline 
solution,  a  negative  electric  current  is  generated. 

For  actual  use  in  a  pH  me^er.  a  pair  of  referance  electrodes 
with  extremely  stable  characteristics  is  used.  These  are 
configured  as  shown  in  Fig.  5.  As  shown  in  Fig.  5,  it  can  be  seen 
that  the  electrical  octentiais  generated  in  the  internal  electrodes. 
E’and  E",  are  canceled  out  by  each  other,  so  that  the  only 
electrical  potential  difference  obtained  is  the  current  generated  by 
the  glass  membrane,  E.  through  the  resistance  of  the  membrane. 
r,  and  transmitted  to  terminals  G  and  R. 
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In  pH  meters  a  readout  of  this  voltage  between  the  two 
terminals  is  obtained  by  increasing  it  with  an  amplifier.  In  actual 
practice,  the  pH  meter  is  first  calibrated  using  a  standard 
reference  solution  of  known  pH,  then  the  pH  of  the  sample  iiquied 
is  measured. 


Fig.  5  Principle  for  Measuring  pH 
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Specifications 

pH 

Principle  Glass  electrode 
Range  pHO-14 
Resolution  Standard  :  0.1  pH 
Expanded :  0.01  pH 
Repeatability  ±0.05pH 
Temperature  compensation  O^-SO^C 
Readout  LCD 

Calibration  1-point  auto  (Zero) 
Manual  2-point 


Temperature  of  the  sample 

Principle  Thermistor 
Range  O^-SO^C 
Resolution  Standard  :  1  *C 
Expanded :  O.I'C 
Repeatability  ±0.3“C 
Temperature  compensation  — 

Readout  LCD 
Calibration  — 


DO 

Principle  Membrane  galvanic  cell 
Range  0-19.9mg// 

Resolution  Standard  :  0.1  mg// 
Expanded :  0.01  mg// 
Repeatability  ±0.1  mg// 

Temperature  compensation  0®-40®C 
Readout  LCD 

Calibration  1 -point  auto  (Span) 
Manual  2-point 
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Conductivity 

Principle  4'eiectrode 
Range  0-100ms/cm 

Resolution  Standard:  0-1  mS/cm  :  0.01  mS/cm 

0-10mS/cm ;  0.1mS/cm 
10-100mS/cm :  ImS/cm 
Expanded:  0-1mS/cm :  O.OlmS/cm 
0-10mS/cm :  O.lmS/cin 
10-100mS/cm :  ImS/cm 
Repeatability  ±1%/F.S.  within  each  measurement 
range 

Temperature  compensation  O^-SO^C 
Readout  LCD 

Calibration  1 -point  auto  (Span) 

Manual  2-point 


Turbidity 

Principle  Scattered/!  ransmltted  light 
Range  0-800  NTU 
Resolution  Standard  :  10  NTU 
Expanded :  1  NTU 
Repeatability  ±3%/F,S. 

Temperature  compensation  — 

Readout  LCD 

Calibration  1 -point  auto  (Zero) 

Manual  2-point 


Salinib’ 

Principle  Conversion  based  on  conductivity 
Range  0-4% 

Resolution  Standard :  0.1% 

Expanded :  0.01% 

Repcaiabiirty  ±0.1% 

Temperature  compensation  0*’-30'’C 
Readout  LCD 
Calibration  — 
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Common  specification 


Data  storage 
Printer  output 
Power 

Operating  temperature 
Weight 


Max.  20  samples 
Centronics  specs. 

Battery  9V, 

with  auto  power-off  function 
OMSX 

Main  unit:  Approx.  400g 

Probe,  with  2-m  cable:  Approx.  800c 


•  Output  connector  pin  layout 


Pin  No.  !  Name 


1 

STB 

2 

DBo 

3 

DB< 

4 

DB> 

5 

DB> 

6 

DB^ 

7  1 

DBs 

Pin  No. 

Name 

8 

DBi 

9 

DB- 

10 

Not  used 

11 

BUSY 

12 

Not  used 

13 

Not  used 

14 

GND 
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Parts  List 

The  following  expendable  parts  are  available  from  Horiba  for  the 
U-10  Water  Checker. 


Part  name 

Model  No. 

Details 

Order  P/No. 

Probe 

9037-0047-00 

pH  sensor  | 

#7112 

9037-0048-00 

DO  sensor 

#7542 

Special  design  for 
the  U-10 

9037-0049-00 

pH  reference  sensor 

1 

Special  design  for 
the  U-10 

9037-0050-00 

Liquid  junction 
(1  pair) 

#7210 

9037-0051-00 

KCI  internal  solution 
for  ph  reference 
snnsor 

#330 

3.3  mol  /  / 
gel  type.  250  ml 

9037-0052-00 

pH  standard  solution 
pH2 

100-2 

9003-0015-00 

pH  standard  solution 
pH4 

100-4 

I 

1 

i 

1 

Special  design  for 
U-10  automatic 
calibration 

9003-0016-00 

pH  standard  solution 
pH7 

100-7 

9003-0017-00 

pH  standard  solution 
pH9 

100-9 

9003-0018-00 

Calibration  beaker 

Special  design  for 
U-10  automatic 
calibration 

9037-0053-00 
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Unpacking  the  U-10 

The  following  Items  are  included  with  your  U*10  Water  Quality 
Checker. 

When  you  unpack  the  probe  and  main  unit,  confirm  that  ail  the  other 
accessories  are  included  as  well. 

•  Main  unit  •  Calibration  breaker 


•  Dissolved-Oxygen  (DO)  •  Carrying  strap  for  main  unit 

sensor:  1  unit  (boxed)  strap 


•  Standard  solution  (Phthalate 
pH  standard  solution):  1  500 
m/  bottle  •  DO  sensor  tool 


reference  sensor:  1  250m/ 

bottle  •  This  Instruction  Manual 
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Precautions  when  using  the  U-10 


The  U-10  Water  Quality  Checker  is  carefully  designed  for  trouble-free 
operation.  However,  it  is  a  sophisticated  electronic  instrument,  and  it 
can  be  damaged  if  used  carelessly.  Please  read  the  following 
precautions  and  observe  them  when  using  your  U-10  Water  Checker. 


•  Do  not  swing  or  jerk  the  probe  by  its 
cable. 

•  Do  not  subject  the  cable  connector  to 
stress  by  pulling  or  stretching  it. 


•  Do  not  drop  the  either  the  U-10  probe 
or  main  unit.  Never  subject  either 
component  to  sudden  impact. 


Do  !  iot  store  the  U-1 0  where  may  be 
exposed  to  prolonged  direct  sunlight. 
Never  leave  the  U-10  inside  a  vehicle 
with  the  windows  closed. 
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•  Never  immerse  the  main  unit  directly 
in  water. 

The  main  unit  is  water-resistant 
and  may  be  safely  used  in  the  rain; 
however,  it  is  not  of  waterproof 
construction.  Immersing  the  main  unit 
in  water  or  any  other  liquid  can 
damage  the  internal  electronic  circuits 


•  Never  allow  any  organic  solvent  to 
come  in  contact  with  eithe'  the  probe 
or  the  main  unit.  This  includes  such 
liquids  as  methylethyl  ketone  (MEK) 
and  acetone. 

(The  probe  is  made  of 
polyphenylene  ether  (PPE):  the  main 
unit  case  is  acrylic  resin.) 


PARTS  LIST  U-10 

SENSOR  Drawing  No.  S41 01 57-03 

No. 

HI I  P/N 

Descriotion 

1. 

362177 

Sensor . assembly  with  2  meter  cable 

2. 

362283 

Sensor  assembly  with  10  meter  cable 

3. 

362193 

Screw,  panhead  -  JlSBllll  M3X  6(S-ZN3) 

4. 

362194 

0-ring  -  NOK  S  11.2(SI) 

3. 

362174 

DO  Tip  -  U-10  sensor 

6. 

362175 

Reference  Tip  -  U-10  sensor 

7. 

362195 

0-Ring,  S18  -  NOK  S18  FPM 

8. 

362196 

Screw,  panhead  •  M3'6L  3US304 

3. 

362197 

Cjnd  guard  -  U-10  sensor 

10. 

360249 

'.-Ring,  P9  -  B2401  P9  FPM 

11. 

3621/6 

PH  Tip  -  U-10  sensor 

12. 

380169 

0-Ring  ,  P5  -  B2401  P5  FPM 

13. 

362198 

Protecting  tube  -  UlO  Sensor 

PARTS  LIST  U-10  METER  for  Drawing  No.  S410156-03 


No. 

HII  P/N 

Descriotion 

1. 

362181 

Sheet  Switch  -  Watei  checker  U-10 

2, 

3612182 

Case  assembly,  top  -  U-10 

3. 

362183 

PRT  Cover  -  U-IOMeter 

4. 

362184 

Window,  LCD  -  U-10  H357887-91 

5. 

362185 

Tapping  screws,  M3X  6(S-ZN3) 

6. 

362186 

PCB  Assembly 

7. 

362187 

Case  packing  -  U-10  meter 

8. 

362188 

Case  assembly,  bottom 

9. 

362189 

Cover  assembly,  BAT  -  U-10 

10. 

362190 

Seal  washer  -  U-10  Meter 

11. 

362191 

Meter  strap  -  U-10  20X1300  <••1.8 

12. 

362192 

Battery  packing  -  U-10  meter 

13. 

362193 

Screw,  panhead  JlSBllll  M3X  6(3-2N3) 
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Index 


accessories,  included  with  the  U-10 
69 

acid  solution,  effect  on  glass 
electrode  63 

alkaline  solution  (in  DO  sensor)  8; 

effect  on  glass  electrode  63 
atmospheric  air,  used  for  DO 
auto-calibration  20 
atmospheric  temperature 

(excessive  difference  from  that 
of  DO  sensor)  46 
auto-calibration  procedure  20-22; 

aborting  of  21 ;  error  in  22 
auto-salinity  function  17 
battery,  defective  or  low  44; 

inserting  and  replacing  9 
oorax  25 

calcium  hydroxide  25 
calibrating  the  U-10  19-34 
calibration  beaker,  special  shape  of 
20; 

calibration,  automatic  20-22;  error  in 
auto-calibration  22;  manual  (2- 
point)  23-34 
carbonate  25 

carrying  strap,  attachment  of  10 
cleaning  the  U-10  18 
clearing  data,  from  memory  40 
CLR  (Clear  Key)  7 
color  of  sample  fluid,  effects  of  in 
measuring  turbidity  56 
COND  calibration  (manual  2-point) 
26-29 

COND  sensor  (non-rerr  ^vable)  2; 
contamination  of  44-45; 
malfunction  of  1*^,  v/ashing  of  47 


conductivity  57;  principle  of 
measurement  used  in  the  U-10 
54-55;  relation  to  salinity 
measurement  60 
conduaivity  specifications  66 
cursors,  upper  and  lower  4 
dashed  arrows  (on  upper  part  of 
readout  to  show  data 
inpuVoutput  36,  38 
dashes,  on  readout  (3  dashes  mean 
Data-Set  is  empty)  39 
data,  saving  in  memory  when 
replacing  battery  9;  storage, 
retrieval,  deleting,  and  printout  of 

35- 41 

Data-Sets,  total  number  in  memory 

36- 37 

deleting  data  40 

diaphragm-electrode  method  (used 
in  measuring  DO)  61 
dissolved  oxygen  sensor;  See  'DO 
sensor* 

dissolved  oxygen:  See  'DO* 

DO  calibration  (manual  2-point)  32- 
34 

Do  correction  for  nalinity  62 
DO  sensor  (removable)  2. 49; 
(excessive  differ'.nce  from 
atmospheric  temperature)  46; 
breakage  of  membrane  44,46; 
inserting  into  U-10  probe  8 
DO  specifications  65 
DO  values  at  various  temperatures 

DO,  principle  of  measurement  used 
inthe  U-10  61-62 
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electrical  potental  difference  (used 
in  obtaining  pH)  63 
electrical  resistance,  changes  in 
used  to  measure  temperature  60 
electrolytic  solution  54 
electronic  conductivity  54 
ENT  (Enter  Key'  7 
error  codes  44-46 

error,  in  auto-calibration  22;  in  span- 
calibration  45;  in  zero- 
calibration  44;  printer  46 
EXP  (Expanded  Readout  Key)  7. 
13,15 

expanded  readout  mode.  7. 13, 15 
faulty  probe,  replacement  of  50-51 
faulty  sensors,  replacement  of  49 
formazine  degrees  (used  in 
measuring  turbidity)  59 
formazine  standard  solution  (used 
in  measuring  turh:d:r/;  59 
four-electrode  method  55-56 
fresh  water,  measuring  of  16-17 
FTUs  (used  in  measuring  hjrbidity) 
59 

glass  membrane  (used  in  obtaining 
pH)  63 

Henry's  constant  (used  in 
measuring  DO)  62 
hexamethylenetetramine  (used  in 
solution  for  turbidity  calibration) 
30 

Horiba,  worldwide  marketing 
locations  ?? 

hydrazine  sulfate  (used  m  standard 
solution  for  turbidity  calibration) 
30 

hydrochloric  add,  as  a  salinity 
-  -  component  60 
initial  readout  13 
Input  Sub-Mode  (used  in  data 
storage)  36;  (used  in  deleting 


data)  40 

inputting  data  36-37 
ionic  conductivity  54 
Kaolin  (used  in  measuring  turbidity) 
59 

KCI  internal  solution,  filling  the 
reference  sensor  48:  improper 
concentration  in  reference 
sensor,  44-45;  (standard  solution 
used  for  COND  calibration)  27 
keypad,  explanation  of  6 
LED  sensor,  contaminated  or 
defective,  44-45;  washing  of  47; 
light-absorption-scattering  method 
(used  in  measuring  turbidity)  58 
lower  cursor  4 
main  unit,  failure  in  44 
MAIN!  mode  4 
MAIN?  Sub-Modes  5 
maintenance  ar.d  troubleshooting 
43-51 

manual  (2-point)  calibration 
procedures  23-34 
MEAS  mode  4 

measurements,  how  to  make  12-17 
memory  backup  1C,  malfunction  of 
44;  capacity  37;  full  46;  saving 
data  in  memory  when  replacing 
bauery  9 

MODE  (Mode  Key)  6 
modes,  MEAS  and  MAINT  4 
NaCI  concentration,  in  salinity 
measurements  60 
Nephelomtric  Turbidity  Units  (used 
in  measuring  turbidity)  59 
Nemst  equation  (used  in  obtaining 
pH)  63 

non-removable  sensors  2 
NTUs  (used  in  measuring  turbidity) 
59 

organic  solvents,  avoiding  use  of  on 
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the  U-10  71 

Output  Sub-Mode  (used  in  data 
retrieval)  38 
oxalate  25 

Parameter-Select  Key  (SELECT)  6, 
14 

parameters  measured  by  U-10  5: 

shown  on  readout  14 
parts  list  68 

pH  calibration  (manual  2-point)  24- 
25 

pH  sensor  (removable)  2. 49; 
Contamination  of  44-45;  keeping 
moist  when  storing  the  U-10  18 
pH  specifications  63 
pH  values  of  standard  solutions  25 
pH.  basic  measurement  principles 
of  63 

phosphate,  neutral  25 
phthaiate  25 
polarization  55-56 
potassium  chloride.  KCI  (solution 
used  for  COND  calibration)  27, 
44-45, 48 

POWER  (Power  Key)  6 
precautions,  when  using  the  U-10 
70 

printer  error  46 
printer  pert  2. 40 
printing  data  40 

probe,  faulty,  replacement  of  50-51 ; 
maintenance  of  47;  using  a  new 
probe  for  the  first  time  23 
readout,  expanded  mode  7, 13, 15; 
explanation  of  4;  initial  13; 
showing  parameters  on  14 
recalling  data  38 

reference  sensor  (removable)  2. 49; 
filling  with  KCI  internal  solution 
48;  improper  concentratior.  of 
internal  KCI  solution  44-45’ 


washing  of  48 
removable  sensors  2,  49 
S.SET  Sub-Mode  16 
salinity  parameter  15 
salinity.  DO  correction  for  62; 
principle  of  measurement  used 
in  the  U-10  60;  unusual  values  of 
in  sea  water  17;  specifications 
65 

salt  water,  measuring  of  1 6 
SELECT  (Parameter-Select  Key)  6. 
14 

sensor  sockets,  water  in  44-45 
sensors,  faulty,  replacement  of  49; 
non-removable  2;  removaoie  2. 
49 

shelf  life  (of  KCI.  potassium  chlonce 
standard  solution)  27;  (of 
standard  solution  used  in 
turbidity  calibration)  30 
sodium  sulfate  (used  in  zero 
standard  solution  for  DO 
calibration)  32 
span-calibration  error  45 
specifications  65-67 
stable  readings,  to  obtain  i4 
standard  solution  for  COND 
calibration  27;  for  turbidity 
calibration  30;  for  DO  calibration 
32;  for  pH  calibration  25 
storing  data  36-37 
storing  the  U-10  18.  70 
strap  (carrying),  attachment  of  1 0 
Sub-Modes  (in  MAINT  MODE)  5; 
(used  in  data  storage  and 
retrieval)  36-40 

temperature  (sample  temperature 
exceeds  maximum  scale  of  1 1- 
10)4.'W5 

tempera -jre  compensation, 
f.  e  used  in  the  U-10  57 
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temperature  measurement  in  the  U- 
10  60 

temperature  sensor  (non¬ 
removable)  2 

temperature  specifications  (for 
sample)  65 

temperature,  affect  on  amount  of 
pollutants  in  water  60;  affect  on 
dissolved  oxygen  in  water  60; 
atmospheric  (excessive 
difference  from  that  of  DO 
sensor)  46 

thermistor  (i.e.,  temperature  sensor) 
2, 60 

troubleshooting  and  maintenance 

43- 51 

turbidity  calibration  (manual  2-point) 
30-31 

turbidity  readings,  affeaed  by 
contamination  of  LED  sensor, 

44- 45 

turbidity  sensor  (non-removable)  2; 

washing  of  47 
turbidity  specifications  66 
turbidity,  principle  of  measurement 
used  in  the  U-10  58-59 
two-electrode  method  54 
two-point  calibration;  See  'manual 
(2-point)  calibration  procedures’ 
uniform  readings,  to  obtain  14 
UP/DOWN  Keys  (used  in  MAINT 
Sub-Modes)  7 
upper  cursor  4 

washing  the  COND  sensor  47 
washing  the  turbidity  sensor  47 
water-resistance  of  the  U-10  71 
zero-calibration  error  44 
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HORIBA  INSTRUMENTS 
INCORPORATED 
Irvint  Facility 

17671  Armstrong  Ave.,  Irvine. 
Calif.  92714,  U.S.A. 

Phone:  (1)714-250-4811 
Telex:  (23)  425494 
Fax:  (1)  714-250-0924 

Ann  Arbor  Facility 

3901  Varsity  Drive.  Ann  Arbor. 

Mich.  48104,  U.S.A. 

Phone:  (1)313-973-2171 
Telex:  (23)  0230176 
Fax:  (1)  313-973-7868 

Silicone  Valley  Office 
1080E  Duane  Ave..  Suite  J. 
Sunnyvale,  Calif.  94088,  U.S.A. 
Phone:  (1)  408-730-4772 
Fax:  (1)  408-730-8975 


HORIBA  ASIA/PACIFIC 
REPRESENTATIVE  OFFICE 
Parkway  Parade  #07-03 
80,  Marine  Parade  Road.  Singapore,  1544 
Phone:  (65)  3453030  Telex:  (87)  37257 
Fax:  (65)  3452930 


HORIBA  KOREA  SALES  Co., Ltd. 

112-6  Sogong-Dong,  Choong-ku 
Seoul.  Korea 

Phone:  (82)  2-753-7911 -’912 
Fax:  (82)  2-756-4972 


HORIBA  EUROPE  GmbH 

Industriestrasse  8.  D-6374  Steinbach. 
Germany 

Phone:  (49)  6171-7755-7758 
Telex:  (41)  410829 
Fax:  (49)  6171-8044 


HORIBA  FRANCE 

Rue  L  et  A.  Lumiere  Technoparc 

01630  ST-GENIS-POUILLY.  France 

Phone:  (33)  50-42-27-63 

Telex:  (42)  385-054 

Fax:  (33)  50-42-07-74 

HORIBA  AUSTRIA 
KaoiansaaQe  5,  A-3430  Tulin. 

Phone:  (43)  2272-5225 
Telex:  (47)  136482 
Fax:  (43)  2272-5230 


HORIBA  SWITZERLAND 
Av.  des  Baumenes  n-iS 
CH-1020  Renens.  Switzeriar.c 
Phone:  (41)  21-635-77-41 
Telex:  (45)  455-354 
Fax:  (41)21-635-40-82 


HORIBA  INSTRUMENT  LIMITED 
1  Harrowden  Road  Brackmilis 
Nortliampton,  NN4  OtB  Eng.anc 
Phone:  (44)  604-765171 
Telex:  (51)  311869 
Fax:  (44)  604-765175 


HORIBA  Ltd. 

Head  office 

Miyanohigashi,  Kisshoin,  MinamHuj. 

Kyoto.  Japan 

Phone;  f8i)  75-‘ii3.e';23 

Telex;  (54)  22130 

Fax:  (81)  75-321-5725 


Tolcyo  Sales  Office 

2-12-5  Iwamoto-cho.  Chiyoda-ku. 

Tokyo,  Japan 

Phone:  (81)  3-3861-8231 

Fax:  (81)3-3861-8259 
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